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Page: 1.1-1

Concrete Slabs

DEAD LOAD TO GIRDERS FOR STANDARD SLAB ON PRESTRESS OR STEEL GIRDERS
(3" P/C PANELS OR C.I.P.)

LOAD EQUAL TO ALL GIRDERS LOAD TO EACH GIRDER
ND (DLII) (LBS./FT.) (DLT) (LBS./FT.)
ROADWAY oF SLAB ONLY ()
GDRS. SAF%BEBBﬁﬁflER FowLs. (2) (WEIGHT OF HAUNCH NOT [NCLUDED)
EXT. GDR. INT. GDR. CL. GDR.
260" 4 171 228 728 796 o
28-0" 4 171 245 749 881 o
30-0" 4 171 263 805 932 o
320" 4 171 280 860 983 o
36-0" 5 137 252 735 892 856
(uzgio” 5 137 266 752 958 303
nsymm. )
40-0" 5 137 280 815 981 945
440" 5 137 308 918 1047 1031
(1) Safety Barrier Curb load is for a 16" curb. curb height = 2-8".
(2) For F.W.S. = 35 Ibs per sqg. ft.
() Slab weight is for an 8-1/2" slab thickness.
Haunch weight and additional slab weight due to P/S panels
with uniform joint Tiller is not included.
Revised: May 2001 E3000
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Concrete Slabs
DEAD LOAD TO GIRDERS FOR S.I.P. FORMS ON CURVED STEEL GIRDERS

LOAD EQUAL TO ALL GIRDERS LOAD TO EACH GIRDER
ND (DLII) (LBS./FT.) (DLT) (LBS./FT.)
ROADWAY DF SLAB ONLY (%)
GDRS. SAF%BEBBﬁﬁflER FowLs. (2) (WEIGHT OF HAUNCH NOT [NCLUDED)
EXT. GDR. INT. GDR. CL. GDR.
260" 4 171 228 775 925 _
280" 4 171 245 800 1021 _
30-0" 4 171 263 859 1081 _
320" 4 171 280 917 1140 _
360" 5 137 252 786 1038 975
(uzgio” 5 137 266 805 1113 1029
nsymm. )
40-0" 5 137 280 870 1142 1075
440" 5 137 308 978 1221 1173
(1) Safety Barrier Curb load is for a 16" curb, curb height = 2-8".
(2) For F.W.S. = 35 Ibs per sqg. ft.
(=) ab weight s for an 8-1/2" cantilever slab thickness and a slab

S
Thickness between the girders = 8-1/2"+1-1/4"= 9-3/4".
(Slab is adjusted for a 2—-1/2" corragated S.I1.P. form)

Revised: May 2001 E3000
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Concrete Slabs
DESIGN CRITERIA: SLABS ON GIRDERS (AASHTO Art. 3.24)
Stresses
fc = 1600 psi, f'c = 4000 psi, n = 8, fy = 60,000 psi

Moments Over Interior Support (Use for positive moment reinf. also)

(Sec. 1.5 E40A)

Dead Load = -0.107wS? (Continuous over 5 supporTs)
Dead Load = -0.100wS? (Continuous over 4 supporTs)
Live Load = (S + 2)P/32 Continuity Factor = 0.8 (AASHTO Art. 3.24.3)
Impact Facftor = 1.3
P = 16 Kips for HS20
Design Load P = 20 Kips for HS20 Modified
My = 1.3 (Mo + 1.67My4)
Canti lever Moment (AASHTO Art. 3.24-5)

Dead Load = Moment due to slab, F.W.S. and S.B.C.

Live Load
Wheel Load = M = Px/E Where:

0.8x + 3.75

P
X
E
Collision Load = Mgu= Py/E Where: P
Y
E

0.8x + 5.0

Whee!l load (apply impact factor)
Dist. from load to support (f1.)

10 kips (Collision force)
Moment arm (Curb ht.+ 1/2 Slab fth.)

Where: x = Dist. from C.G. of S.B.C. to support

C.G. of §.B.C.—~ 16"
| PeoLt.

The "support” is assumed at fthe 7 pt.
of the minimum flange.

Wheel loads and collision loads S 5%
shal | not be applied simultaneously. o Pu.c.

Use the greater of fthe two for the
Design Load.

=— 4 Pt. of

Flange

Design Load

\

7}

MU = 1-3 <MDL + 1-67MLL+[>

SLAB CANTILEVER SECTION

Design of top reinf. is based on maximum moment over supports or
moment. Flexural reinforcement shall meet the criteria of AASHTO

When designing for bottom transverse reinforcement. a 1”7 wearing
is removed from the effective depth.

Prestressed panels replace fthe bottom transverse reinforcement.

Prestressed panels are assumed to carry DL1T sfresses. Therefore,
negative moment due fTo DL1 at interior supports may be neglected

cantilever
Art. 8.16.3.

surface

the

The maximum P/S panel width (clear span + 6") for HS20 Modified is 9-6".
(Based on 10-0" girder spacing and 10" flanges)
The maximum P/S panel widfth (clear span + 67) for HS20 is 9-11".
For concrete slab resisting moment see page 1.5-1 and 1.5-2 of
this section.
E3000

Revised: May 2001
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Concrete Slabs
DESIGN CRITERIA: DISTRIBUTION OF FLEXURAL REINFORCEMENT (AASHTO Art. 3.24)

Al lowable Stress: Where: z = 130 K/in.
/
F =5 0.067, d.= Dist. from exftreme tension fiber
s (d_ x A) c
C to cenfter of closest bar (concrete
cover shalll not be taken greatfer
Than 2")
A = Effective fension area of concrete
= 2dgs
s = Bar spacing ctfr. to ctr.
Actual Stress: Where: Mw = Service |load moment
B M As = Area of steel
fs fqi;:ﬁ¥7:7; j=1-K/3
Kk =\/2ne + (nP)? — np
n = Etg/E o
p = A /(b x d)
S
b Effective width

d Effective depth

Distfribution of Tlexural reinforcement does not need to be checked in
concrete considered unexposed To wedather.

Longitudinal distribution reinforcement:

Top of slab — use #5 bars at 15" cts. for temperature distribution.
Bottom of slab — by design. (AASHTO Art. 3.24.10)

Negative moment reinforcement over supports:

Steel structfures — add. #6 bars at 5" between #5 bars. (AASHTO Art. 10.38.4)
P/S girder structures — by design, see Sec. 3.55.

Additional reinforcement over supports shall be g minimum of #5 bars and
a maximum of #8 bars at 5" ctrs. When necessary, replace the #5 temperature
reinforcement with a larger bar fTo satisfty negative moment reinforcement
requirement, but keep all bars within two bar sizes.
Note: See Sec. 2.4 page 12-1 fTor detftails of negative moment reinftorcement.
# @ 15" (Temp. Reinf.) # @15" (Temp. Reinf.)
Neg. Mom. Reinf. S Neg. Mom. O
- - Reinf. S

\\ O e 0O O e O e O — T 4% O[\. Q O(&
(] [ ® i
/ '} S r
Us+.Re%ﬁ.by<ms‘m§§\f \\_7//
Main Reint. 30 P/5 Panel

B

by design
CIP SLAB P/S PANEL OPTION
3" Cl. preferred min., 2-3/4" Cl. preferred min. for P/S panels to
dgccommodate #3 bars over supports and 2—-1/2"” Cl. absolufte min. by

AASHTO 8.22.1.

Method of medsurement:

The area of the concrete slab shall be measured and computed To the nedrest
square yard. This area shall be medasured transversely from out to out of
slab and longitudinally from end to end of bridge slab.

Revised: May 2001 E3000
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Concrete Slabs
DESIGN CRITERIA
PRECAST PRESTRESSED PANELS

3" Precast prestressed concrete panels with 5-1/2" minimum cast—in-place
concrete will be the standard slab used on all girder supersfructures except
curved steel structures. Pamel defails are shown on page 1.2-3 fo 1.2-6

of This secTion.

Concrete for presfressed panels shall be Class Al with f'c = 6,000 psis
f'ci = 3,500 psi. Prestressing tendons shall be uncoated, low—relaxations
seven—-wire( () strands for prestressed concrete conforming to AASHTO

M203 Grade 270, with nominal diameter of strand = 3/8" and

area = 0.085 sg.in., minimum ultimate strength = 22.95 Kips (270 Ksi)s

and strand spacing = 4.5 inches.

Panels shall be set on joint filler in accordance with Section 1057.2.5 of

Mo Std. Spec. or polystyrene bedding material. Filler fhickness shall be a
Min. of 3/4" and a Max. of 2”. Standard filler width is 1-1/2" except at
splice plates where 3/4” Min. is allowed fo clear splice bolts. Joint filler
thickness may be reduced to a minimum of 1/4" over splice plates on steel
structures. For prestressed girder structures, joint fTiller fthickness may

be varied within fthese |imifts fo offsef girder camber or af the confractor’'s
option a uniform 3/4" (Min.) thickness may be used throughout. The same
thickness shal |l be used under any one edge of any panel and The maximum
change in fthickness between adjacent panels shall be 1/4".

Standard roadway cross sections and slab reinforcement for HS20 and HS20
Modified |live loads are shown on page 1.4-2 to page 1.4-10 of this section.
Reinfarcement shown is for a cast-in-place slab or a P/S panel slab with the
bottom layer of reinforcement between girders being replaced by the panels.

Cantilever reinforcement deftails for P/S panel slab are shown on page 1.2-3
and 1.2-5 of this section.
Max imum panel width (clear span + 6”) = 9-6" for HS20 Modified.
Maximum panel widfth (clear span + 6”) = 9=11" for HS20.

When a safety barrier curb or median barrier curb is permanently required
on fThe stfructures other than af fthe edge of slab, precast presfressed panels

will not be allowed in the bay underneath the curb. P/S panels are not

al lowed for use as simply supporfted for live loads, [.e. sfTaging, where only
two supports may be provided for live loads.

S.I[.P.

Stay—in—-place corrugated metal forms wifth cast—in—place concrete may be
used on horizontally curved steel strucftures with the approval of the
Structural Project Manager.

The standard slab reinforcements shown on page 1.4-2 fo page 1.4-10 of this
section for HS20 |ive load were designed using S.I1.P. Dead Loads. I+ design
is for HS20 Modified, fthe standard slab reinforcement needs fTo be checked
for S.I1.P. fTorms.

The bottom transverse reinforcement shall maintain a 1” clear distance
from the fTop of forms.

C.I.P.

8-1/2" cast-in-place concrete slab with conventional forming may be
used at fthe contractor’'s opftion. on all girder structures. Conventional
forming shall also be used befween girders with stage construction joints.

Revised: May 2001 E3000



pas| A8y

1002 KD\

000¢3

J4NLONYLS d3SSIHLSIHd

w— N
= . 0w
e . ©~ ”G+ abt.
2> Bars o2 57N 87 ots. (2) n
,at apt. ol o q]# 37 3 Prevent excessive grout
6" cts. (2) 8= L5 leak (Typ.) (See
Tlo>» 1o Centerline Special Provisions)
- —5C #|+© of girder
° <§—/\\ s U (ﬂ//\\ (Typ.)
E———— il
W . i R
N\ \7)// U)Q)Q
ity (1) 5565
m(l B (1) R O
I+ oo BT >
o E5
’:T “ ‘FGC@ O‘F ::::a e ||= ::::::’ﬁ —
end bent

Front face of
| end bent

PANELS-SQUARED ENDS
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SECTION THRU CONST. JOINT

(k) AdjusT The permissible construction
joint to a clearance of 6 inches minimum
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Note: All reinforcement other Than
presfressing sftrands shall be epoxy coated.

To

Design bar size émd spacing
according To AASHTO 3.24.

(k%) See Section 2.4 page 10-2
of this manual.
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Concrete Slabs

DETAILS OF PRECAST PRESTRESSED PANELS
STEEL STRUCTURE (CONT.)

Note: All reinforcement other than
prestressing strands shall be epoxy coated.

S—-Bars (Same bar size and
spacing as the cast—in-—
place slab reinforcement)

Alternate bar
shape avai lable,
see Page 4.2-1

S (kk) See section 2.4 page
© i[i 10-2 of this manual.
im \_/%
N o 4 A :‘9
=l . = — i —
[c9) o \ e - §§ 6
a
— N e
//ri - \Q 8
#5 @ 12" cts. - P/S panel == o
| O
0 Design bar size and |2
< spacing according to © 6
— AASHTO 3.24. S
SECTION THRU CANTILEVER
P/S panel

3/74" Min. (%) thru 2” Max. thickness
and 1-1/2"7 width (3/4”7 Min. at splices)
of joint filler (Std. Spec.1057.2.5)

or palystyrene bedding material

\
)

SECTION A-A
(%) Over splice plaftes, Min.
Thickness will be 1/47.

Top ftransverse slab reinforcement

W%” (5) S-Bars shown are used
#4-S Bars at abt. 18" cts. with skewed end panels., or
(Placed parallel to @ Roadway) (5) square end panels of square

structures only. The #5-S Bars
will extend the width of slab
(30" lap if necessary) or to

within 3”7 of expansion device

A B <L

Longitudinal i!ﬂi///zf' *yr °
reimforoemeTjgy////g7ZV

Pane | ‘ < assemblies.
Joint filler <L
or polystyrene Ch | =
bedding material anne
#5-S Bars at abt. 5" cfs. (Placed
parallel To end of slab) (5)

PART SECTION B-B

Note: For location of section A-A & B-B, see Sec. 3.30 Page 1.2-4.

Revised: May 2001 E3000
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STAY-IN-PLACE FORMS (CURVED STEEL STRUCTURES ONLY) Concrete Slabs

(Use only with approval of the Structural Project Manager)

Steel corrugated
bridge forms

Form support

STEEL GIRDERS

N . .
LA —ly
- - cO

T T L\

0 \%7
/7

/—\/—\
o
o

Cl.

(Min.

Bottom of slab s

SECTION A-A

Revised: May 2001 E3000
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General Superstructure — Section 3.30 Page: 1.2-8
Concrete Slabs

EPOXY COATED REINFORCEMENT

GENERAL

All reinforcement Iin the slab and above, and all reinforcement fthat

extends Tnto the slabs, shall be epoxy coated: alsos any wing reinforcement

that extends info the safety barrier curb shall be epoxy coated.

NON-INTEGRAL END BENTS WITH EXPANSION DEVICES

The #6 bars in the end bent backwall above The upper construcTtion
joint shall be epoxy coated. V—=bars in the backwall shall also be epoxy
coated.

#6 Bar (Epoxy coe#)——“ﬁiﬁ:

V-Bars (Epoxy coat)

BACKWALL

Revised: May 2001 E3000
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Concrete Slabs
STANDARD 4-0" PARABOLIC CROWN

Use parabolic rounding for all bridges at the crown of the roadway except
for fthe bridges wiTth superelevated slabs. The profile grade will be at the
intersection of the fTwo c¢ross-slopes i+ it is located at the crown of the
roadway. (See Figure 3.30.1.3-1)

Roadway Width 16"
Saftety
Barrier
Curb
%%444—*Q Roadway & Profile Grads (k)
\
i Profile Grade Elevation ()
i 2% Cross—Slope
N | -
—Is +
\ wo
N ‘\\\ @.;
N
F Top of Sltabh g . /—\\g//«\¥
i I = = [Z68N]
] ‘ \Q s e
‘ Crowp of Slab T2 Y .
‘ < Dﬂ
i | oo
\
! Const. Jt.
\
‘ 2/70 " //G//
(k) Omit when not applicable.
"B (in inches) = "a” (in inches) x (2%) + 1/4"

Method of computing “b” (Slab on Tangent Al ignment)

~— ¢ Roadway (k)

\
Profile grade ¥ i 27 Cross—Slope
Top oi—i—iijz-—_ | S
| S
Crown of Slab— 2/70// ‘ 2/70//
4 /*O 1"

Parabolic crown

Standard Detail to Be Shown on Plans

FIGURE 3.30.1.3-1 PARABOLIC ROUNDING AT CROWN

Revised: May 2001 E3000
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Concrete Slabs
PROFILE GRADE

See The Design Layout for location of The profile grade.

Generally, Tthe profile grade is at the centerline of roadway for two—way
Traffic bridges as shown in Figure 3.30.1.3-1.

For one—way Traffic bridges (as used in standard divided highways), the
profile grade is at some ofher location away from fthe center | ine of roadway.

Generally, the profile grade will be shown in the cross section through The
supersfructure on the slab sheet and in the plan view on fthe front sheet of
the design plans.

Show stations and profile grade elevatrions for all bents in the plan view
on the front sheet of the design plans. (See Figure 3.30.1.3-2)

Profile Crade

94— ¢ Int. Bent ¢ Int. Bent

Fill Face
of End Bent

| |
] R \\%/
|
-
|
|
|

|
—

—STa. — S+q.
—Sta. Pr. Grade Elev. Pr. Grade FElev.
Pr. Grade Elev.
PLAN

FIGURE 3.30.1.3-2 PART OF PLAN VIEW
(SHOWING STATIONS AND PROFILE GRADE ELEVATIONS)

VERTICAL CURVE DATA

Place Tthe verfical curve data on the front sheet near the elevation view
at the vertical curve P.Il. stations or as near fTo the vertical curve P.I1.
station as practical. (See Figure 3.30.1.3-3)

P.I. Station
Elevation

# (GFGde)

FIGURE 3.30.1.3-3 VERICAL CURVE INFORMATION

A crest vertical curve defail is shown. [ the bridge is located on a sdg
vertical curves, Then Tthe detail for a sag vertical curve is fTo be used.

Revised: May 2001 E3000
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Concrete Slabs
ELEVATIONS GENERAL

Slab elevations are used fTo determine haunching at the tenth points of
steel and prestfressed girder spans over seventy-five feet in length. Spans
less than seventy—five feet in length use quarter points.

THEORETICAL BOTTOM OF SLAB ELEVATIONS AT @ OF GIRDER
(PRIOR TO FORMING FOR SLAB)

Elevations and details for Theoretical Boffom of Slab Elevations at @ of
girder (prior fo forming for slab) shall be provided on all sfringer or
girder type sfructures.

Steel Girders

Elevations are determined by adding DL1 and DL2 deflections to finished
bottom of slab elevations. DL1 deflections are reduced by the percent of
dead load deflection due to the weight of structural steel. DL? deflections
are reduced by The percent of dead load deflection due to future wearing
surface.

P/S 1-Girders

[mitial camber minus final camber is used to determine DL1 deflection.

(¥¥%) Theoretical Bottom of Slab Elevations at € of Girder (Prior to Forming for Slab)

Span 1-2 (56-5" € Brg.— € Brg.) Span 2-3 (565" € Brg.— € Brg.) Span 3-4 (56-5” € Brg. — & Brg.)
¢ brg. .25 .50 .75 ¢ brg. | € brg. .25 .50 .75 ¢ brg. | € brg. .25 .50 .75 ¢ brg.

Girders No. and 9 | 970.65 | 970.75 | 970.81 | 970.83 | 970.81 | 970.81 | 970.82 | 970.79 | 970.72 | 970.61 | 970.60 | 970.52 | 970.41 | 970.25 | 970.05

Girders No. and 8 | 970.81 | 970.91 | 970.98 | 970.99 | 970.96 | 970.96 | 970.98 | 970.95 | 970.88 | 970.76 | 970.75 | 970.68 | 970.57 | 970.41 | 970.20

Girders No. and 6 | 971.11 | 971.21 | 971.28 |971.23 | 971.26 | 971.26 | 971.28 | 971.25 | 971.18 | 971.07 | 971.05 | 971.98 | 970.87 | 970.71 | 970.51

1
2

Girders No. 3 and 7 [970.96 |971.06 |5971.12 |971.14 |971.11 [9271.11 | 971.13 | 971.10 | 971.03 | 970.91 | 970.90 | 970.83 | 970.72 | 970.56 | 970.36
4
5

Girders No. 971.25 | 971.35 |[{871.413 | 971.43 | 971.40 | 971.40 | 971.42 | 971.39 | 971.32 | 971.20 | 971.19 | 971.12 | 971.01 | 970.85 | 970.64

(x) Elevations are based on a constant slab thickness of 8-1/2" and include
al lowance fTor theoretical dead load deflections due fo weight of Slab
(including Prestressed Panel) and Barrier Curb.

Theoretical Bofttom of Slab
Elevation at € of Girder

(Prior to Forming for Slab) Deflections due to

weight of slab
and barrier curb

§\\\Pm“ghed bottom of

| |
| ! |
i sSlab alavations i
| |

¢ Bearing
TYPICAL SLAB ELEVATIONS DIAGRAM
Example:
972.0715 Finished top of Slab Elevation @ ¢ of girder
— (0.7083 sSlab Thickness

971.3632 Finished Bottom of Slab Elevation @ € of girder
+ 0.0478 Theoretical Dead Load Deflection due to weight of slab and barrier curb.

971.4110 Theoretical Bofttom of Slab Elevation @ ¢ Girder (Prior to Forming for Slab)

971 .41 (USE) Theoretical Bofttom of Slab Elevation @ ¢ Girder (Prior to Forming for Slab)
TYPICAL FOR P/S T1-GIRDER DESIGN AND DETAILS
AND

SIMPLE SPAN PLATE GIRDER AND WIDE FLANGE GIRDER DESIGN AND DETAILS
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(%) Theoretical Bottom of Slab Elevations at ¢ of Girder (Prior to Forming for Slab)

Span 1-2 (122-0" ¢ Brg.-¢ Brg.) | Span 2-3 (122-0" @ Brg.—-t Brg.)

gﬁ;%: .10 .20 .30 .40 .50 .80 .70 .80 .90 gfa‘_:%: .10 .20 .30 .40 .50 .60 .70 .80 30 %ﬁ;%:
Girders Na. 1 829.65 | 829.80 | 829.92 | 830.02 | 830.10 | 830.14 | 830.16 | 830.16 | 830.15 | 830.14 | 830-14 | 830.15 | 830.16 | 830-18 | 830-19 | 830.18 | 830-14 | 830.08 | 829-98 | 829.86 | 829.73
Girders No. 2 829.82 | 829.97 | 830.10 | 830.20 | 830.27 | 830.31 | 830.33 | 830.32 | 830.31 | 830.29 | 830.28 | 830,29 | 830.31 | 830.33 | 830.34 | 830.33 | 830.30 | 830.23 | 830.13 | 830.00 | 829.86
Girders Ng. 3 829.97 | 830.12 | 830.25 | 830-35 | 830.42 | 830.45 | 830.47 | 830.46 | 830.44 | 830.42 | 830-42 | 830.42 | 830.44 | 830-46 | 830-47 | 830.45 | 830-42 | 830.35 | 830-25 | 830-12 | 829.97
Girders Na. 4 829.86 | 830.00 | 830.13 | 830.23 | 830.30 | 830.33 | 830.34 | 830.33 | 830.31 | 830.29 | 830.28 | 830,29 | 830.31 | 830.32 | 830.33 | 830.31 | 830.27 | 830.20 | 830.10 | 829.97 | 829.82
Girders Na. 5 829.73 | 829.86 | 829.98 | 830.08 | 830.14 |(830. 18| 830.19 | 830.18 | 830.16 | 830.15 | 830.14 | 830.14 | 830.15 | 830.16 | 830.16 | 830.14 | 830.10 | 830.02 | 829.92 | 829.80 | 829.65
(*¥%) Elevations are based on a constant slab thickness of 8%” and include

al lowance for theoretical dead load deflections due to weight of Slab (includ—
ing Prestressed Panel) and Barrier Curb.

Theoretical Bofttom of Slab
Elevation at ¢ of Girder

(Prior fo Forming for Slab) Deflections due +o

weight of slab
and barrier curb

\\¥f’7‘;hed bottom oF
\ <

|

! |

ab evations i
|

o

¢ Bearing

TYPICAL SLAB ELEVATIONS DIAGRAM

Example:

830.7504 Finished top of Slab Elevation @ ¢ of girder
— 0.7083 Slab Thickness

830.0421 Finished Bottom of Slab Elevation @ € of girder
+ 0.1348 Theoretical Dead Load Deflection due to weight of slab and barrier curb.

830.1769 Theoretical Boftom of Slab Elevation @ ¢ Girder (Prior fto Forming for Slab)
830.18 (USE) Theoretical Bottom of Slab Elevation @ € Girder (Prior to Forming for Slab)

TYPICAL FOR PLATE GIRDER AND WIDE FLANGE DESIGN AND DETAILS

(Continuous Spans)
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Bridge Manual

General Superstructure - Section 3.30 Page: 1.4-1
DETAILS OF CONCRETE SLABS FOR STRUCTURES Concrete Slabs

GENERAL INFORMATION:

(A) Although P/S panel slabs are the standards C.1.P. cross sections are
shown for information.

(B) This slab design includes an allowance for 35 PSF future wear ing
surface.

(C) Slab design is based on ultimate strength and grade 60 reinforcing
steel.

(D) See this bridge manual section for dead load to stringers or girders.

(F) Haunching diagrams shall be provided for only the P/S panel slab.

(G) Quantities fTor haunching are estimated by Taking 4% of slab guantities
for steel sfructures and 2% for prestressed structures.

(H) The span lengths fTor steel and prestfressed structures as given in the
design layout are horizontal dimensions and the actual girder length
should be adjusted according to grade.

(1) When the flange width exceeds the bottom longitudinal reinforcement
spacing over The girder. reduce The bar spacing between The girders and
increase the bar spacing over fthe girder to clear the flange edges.

(J) When fthe sftructure is on grade, determine lengths of fthe longitudinal
reinforcement n slab and safety barrier curb from fthe actual length.

(K) For slab designs the centerline of wheels is located 1 foot from face
oT curbs.

(L) The standard slabs were designed assuming 10" minimum flanges.

(M)  When median barrier curb or safety barrier curb is permanently required
on The structure, other than at fthe edge of slab, P/S panels will not
be allowed in the bay underneath the curb. Check reinforcement in the
C.l.P. bay for collision and wheel loads on opposite faces of the curb

and provide suitable anchorage of the reinforcing steel.

(N) The bridge roadway width, from gutter Iine To gutter Iine, shall be the
same as the roadbed width (from outside edge of shoulder to outside
edge of shoulder).

(0) The P/S panels must be used in at least Two consecutive bays.
Note: Generally. when fthe deck is bid in Sg. Yd., curbs are bid in

| inear Ft., and when the deck is bid in Cu. Yd., curbs are bid
in Cu. Yd.

Revised: March 2002 PD0OO03



Bridge Manual

General Superstructure - Section 3.30

Page: 1.4-2

DETAILS OF CONCRETE SLABS FOR STRUCTURES (CONT.)

Concrete Slab

1 6// /‘ 3 /70 1 ‘
7 1 1
2 Symm. Abt. ¢ —————=
7" \
37 25-#5-Bars in top
4" 11-Spa. @ 15" Cts. = 13-9"
[ | /7 / 1 ‘
o < I #5 @ 51" Cts. (28-5")
N = @) S Wl |
00 A — co ~
[ag] N = ‘
N N (@] |
N, 3 = \
7 | ARA S |
B =—72% Cross—Slope |
B‘Q gpky@i_”au/_oﬂg,og__og}_j_@i_’,_—t 'j‘
Eji #5 @ 8" Cts. | o !
| (28-5") | - |
3" 2-Spa. | 127]10” 7-Spa. @ 10" 1071107 | _3-Spa._| | 5"
e 11" | J @ 10" |
| 30-#5-Bars in bottom |
\
3 /7/‘ 1" ! 7 /76 1" ; 3 /79 1" !
HS20 (26-0" ROADWAY — 4 GIRDER)
/‘ 6// /‘ 3 /70 /" ‘
7 " 1
o Symm. Abt. ¢ — =
7" \
37 25-#5-Bars in fop
4" 11-Spa. @ 15" Cts. = 13-9" |
i # 26" Cts. (28-5") |
7~ ® 3 w |
:‘ =) ol = o
[plfes) ~ (D -
@ R N = ‘
N o~ o
N, N . |
7 s Moy !
B = 2% Cross—Slope ]
-~ >’_’ Z48RN} [Z88N] Vﬂ Vﬂ '
c‘o !?J,_JJQHLLJ’O’.—.—!—J;Q’FL',_—‘ ‘
jﬁ @ 63" Cts o |
| (28-5") | -
3" 2-Spa. | 12”1 9" 8-Spa. @ 9” 9" | 3" |4-spa. @ 9’
@ 11" | } |
‘ 33-#5-Bars in bofftom !
|
3 /7/‘ 1" ! 7 /76 1" ; 3 /79 1" !

HS20 MODIFIED (26-0" ROADWAY - 4 GIRDER)

NOTE:

SEE PAGE 1.4-1 OF SECTION 3.30 FOR NOTES.

Revised: March 2002
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Bridge Manual

General Superstructure - Section 3.30 Page: 1.4-3
DETAILS OF CONCRETE SLABS FOR STRUCTURES (CONT.) Concrete Slab
16// /‘4/70// ‘
7// 1
K Symm. Abt. Q““““g%
7 \
A" T 25-#5-Bars in top i
12-Spa. @ 15”7 Cts. = 15-0" ;
] #5 @ 5" Cts. (30-5") \
V.'_q N <
d 21 o] % - |
@ N (@] ‘
N ~
N N p |
7. ARA S " !
b = —2% Cross-Slope |
= >t.4ZQi4,, Vg < 7S :
—lN * - 7.
Eji #5 @ 75" CTs. E o 1
\ (30-5") ! — \
3 ?-Spa. |10 9" 8-Spa. @ 10" 9” | 9" Ja-Spa. @ 10"
71 [ I
@12 | 1 ‘
| 33-#5-Bars in bottom | |
!
3/7/‘ 1" ! 8/72// ; 4/7/‘ 1" !
HS20 (28-0" ROADWAY — 4 GIRDER)
16// /‘4/70// ‘
7// 1
o Symm. Abt. ¢ ———=
I \
4" 25-#5-Bars in top i
12-Spa. @ 15”7 Cts. = 15-0" ;
] # @54 Cts. (30-5") |
N s S S ‘
rvi\oo g 3 O ioo oo — !
@ R | h ‘
N N o i
N, N . |
. ) . i
7, ] = 2% Cross—Slope B
2 >;_Z>—QQ—/ Ve X ° &~ 7o g
| L - 7.9 Vﬂ
@ !DkJ’_JLQ_Hp—Q_ZQ’.’.—.—J—y ‘
ﬁ #5 @ 6" Cts. E 5 |
| (30-5") | — |
3" ?-Spa. [ 10" 113" 8-Spa. @ 9” 13”1 13" |4-Spa. @ 9
@ 12" ; | ‘
‘ 33—#5-Bars in botfom . !
\
3/7/‘ 1" ! 8/72// ; 4/7/‘ 1" !

HS20 MODIFIED (28~0" ROADWAY - 4 GIRDER)

NOTE: SEE PAGE 1.4-1 OF SECTION 3.30 FOR NOTES.

Revised: March 2002 PD0OO03



Bridge Manual

General Superstructure - Section 3.30

Page: 1.4-4

DETAILS OF CONCRETE SLABS FOR STRUCTURES (CONT.)

Concrete Slab

. 16// /‘5/70 1 ‘
K \
2"
_ Symm. Abt. ¢ —————=
44" 28—#5-Bars in top |
4" 12-Spa. @ 15" Cts. = 15-0" |7y
\
] # @ 65" Cts. (32-5")
7| 3 N
y 2 of : - |
— co S
ae) N ‘
N N @) !
N N . |
] oy I
3 —=—2% Cross—5Slope ]
TN . ; &
24 JL—'Zéi—" __ 7.8 7:\ v E
© 1QJ_JL4>__”_J : —
EEE #5 @ 7" Cts. E & |
\ (32-5") ! = |
3 3-Spa. | 1/ _71” 9-Spa. @ 10" 71 7" | 4-Spa. 5"
@ 10" ; | @ 10" |
| 38-#5-Bars in bottom | |
!
3/74 1" ! 8/78 1" ; 4/74 1" !
HS20 (30-0" ROADWAY — 4 GIRDER)
B 16// /‘5/70 /1 ‘
K \
2"
o Symm. Abt. ¢ ———=
417 28—#5-Bars in fop \
4" 12-Spa. @ 15" Cts. = 15-0" | 75"
\
] # @ 5" Cts. (32-5")
7".“ S N
r«i\oo g S O N ‘IL"N’ ‘
—| o S
@ | ‘
N o~ @)
N, N . |
v Moy : !
S = 2% Cross—Slope ]
-~ >_‘l Z48RN} 78 Vﬂ > | ¢ Vﬂ ‘
= o o ) & | :
P qpko—c_Jﬂng.—._o#o—QJ—O_.J 7, >
@ﬁﬂ'* ~ |
jE #5 @ 6" Cts. o
| (32°-5") | =
37 3-Spa. | 107 8" 11-Spa. @ 8” 8" 1 8" | 5-Spa._| | 4"
@9 ; } @8’
! 44-#5-Bars in bottom |
\
3/74 1" ! 8/78 1" ; 4/74 1" ‘
HS20 MODIFIED (30-0"” ROADWAY - 4 GIRDER)
NOTE: SEE PAGE 1.4-1 OF SECTION 3.30 FOR NOTES.
Revised: March 2002 PDO03



Bridge Manual

jﬁ #5 @ 54" Cts. o
(345" | =

11" 11-Spa. @ 8" 11" 111”5-Spa. @ 8

General Superstructure - Section 3.30 Page: 1.4-5
DETAILS OF CONCRETE SLABS FOR STRUCTURES (CONT.) Concrete Slab
q 6// /‘ 6/70 /1 ‘
7 1 1
K Symm. Abt. Q““““€%
7" \
3 29-#5-Bars in fop |
10" 13-Spa. @ 15" Cts. = 16-3" ;
# @ 6" Cts. (34-5") \
;\oo S é iOD C:Ji !
o) N h |
N N o !
N 3 — \
v ARA S : !
= —= 2% Cross-Slope ]
V'S 4
* EXEXXEF S
kii #5 @ 65" CTs. o

| (345" 9 | =
37 3-Spa. | 107]10” 10-Spa. @ 9” 107 110" |5-Spa. @ 9/

@ 10" ; J
| 41-#5-Bars in bottom | |

!
3 /7? 1" ! 9 /72 1" ; 4 /77 1" !

HS20 (32-0" ROADWAY — 4 GIRDER)

ﬂ 6// /‘ 6/70 /1 ‘
7 1" 1
o Symm. Abt. ¢ ———=
7" \
3" 29-#5-Bars in fop |
10" 13-Spa. @ 15" Cts. = 16-3" ;
# @ 5" Cts. (34-5") |
ri\oo S é §o:) ;E !
@ | ‘
N o~ O i
N, N . |
. MoV . |
7y —= 2% Cross—Slope B
S > LS 4,4;4,4L4J%ﬁﬁ4,;.4.;E;114,4;4.4;4&41:; T e
o ;::;fi;:jtZQiT4444 e o 0o 0 0 o . o Lz%iﬂA*AJ -
|
|
|
|
|
|

\
3" || 3-spa. |10 4"
@ 10" | |
! 44-#5-Bars in bottom
|
3 /77 1" ! 9 /72 1" ; 4 /77 1"

HS20 MODIFIED (32-0"” ROADWAY - 4 GIRDER)

NOTE: SEE PAGE 1.4-1 OF SECTION 3.30 FOR NOTES.

Revised: March 2002 PD0OO03



Bridge Manual

General Superstructure - Section 3.30 Page: 1.4-6
DETAILS OF CONCRETE SLABS FOR STRUCTURES (CONT.) Concrete Slab
16// 18/*0// ‘
7// 1
2" \
7" Symm. Abt. ¢ —=
44" | 32-#5-Bars in top ;
10" I 14-Spa. @ 15”7 Cts. = 17-6" 7L
N [
o ] #5 @57 Cts. (38-5")
S Ch NI o |
i LY o |
- 7S - = 2% Cross-Slope E |

..ﬂ‘
y
‘ 75 @ Ty i o ‘
| (38-5") | = |
3 2-Spa. [11"]1 9" 8-Spa. @ 10" 9" 1 9" 8-Spa. @ 10" 9"
@11’ \ | |
! 42-#5-Bars in botfom
\ \ |
3 LO /1 \1‘ 8 /72 /" ‘{/ 8 /72 1" !
HS20 (36=0" ROADWAY - 5 GIRDER)
/‘ 6 " /‘ 8 /*O 1" ‘
7 /1 1
2" \
7" Symm. Abt. ¢ —=
45" 32-#5-Bars in top ;
\
10" 14-Spa. @ 15" Cts. = 17-6" 7%”
I
e # @ 54" Cts. (38-5")
S 7y Eﬁ :O S e ‘
Mo — — © co|— |
® . i |
- < o™
N ) - e \
B —= 2% Cross—Slope

.
N
A

*IHL”

N
(6N}

370 2-Spa. |11 13" 8-Spa. @ 9” 13" 113" 8-Spa. @ 9"

42-#5-Bars in botfom !

@

|
I I
i 8 /72 7 ‘\/ 8 /72 7

HS20 MODIFIED (36-0" ROADWAY - 5 GIRDER)

NOTE: SEE PAGE 1.4-1 OF SECTION 3.30 FOR NOTES.

Revised: March 2002 PD0OO03



Bridge Manual

General Superstructure - Section 3.30

Page: 1.4-7

DETAILS OF CONCRETE SLABS FOR STRUCTURES (CONT.)

Concrete Slab

16”7 19-0"
7// /‘6/70// 3/70// !
T |
2 03 Crowm% *
4" i 33-#5-Bars in top | ‘
16-Spa. @ 15" Cts. = 20-0" \ |
- | |
N # @ 63" Cts. (40-5") | |
S 7 > o= w € Structure —————=
= oy 1 |
N
& NI = | |
7Y — 2% Cross—Slope | \
- ——>— . V. 7.8 i -
S . A - - v
;‘ON :_—.’El—ﬂ—.’ VDQ‘ 'y N. D. . 'y 'y Iy 'y 'y 'y E%?l- “- 'y 'y ; 'y 'y - ‘f%
- ) -
E #5 @ 7" Cts. i o ‘
‘ (40/*5 N) ‘ - ‘
3" 3-Spa g’ 7" 9-Spa. @ 10" ThoT! 9-Spa. @ 10" 7 ‘
@ 8" \ \ \
! 48—#5-Bars in bottom ! |
I I 1
3/70// \1‘ 8/*8 /" ‘{/ 8/*8// i
HS20 (38-0" ROADWAY — 5 GIRDER) (UNSYMMETRICAL)
/‘6// /‘9/70//
7// /‘6/70// 3/70// !
I |
2" ¢ Crowm% !
4" | 33-#5-Bars in top | ‘
16-Spa. @ 15" Cts. = 20-0" \ |
- | |
. #6 @57 Cts. (40-5") | |
< 7 > ol = w € Structure —————=
© ik ~'s | |
SN ] T ° | ‘
s —=— 2% Cross—5lope | !
_-‘<\‘ ) p . -i . ]
E‘ #5 @ 6" Cts. fi o j
‘ (40-5") ‘ - |
3" 1| 3-Spa. | 9”7 | 8" 11-Spa. @ 8" 8”1 8" 11-Spa. @ 8" 8" |
@ 8" \ \ \
! 56—#5-Bars in botfom |
l I I
3/70// i 8/78 Vi ‘\/ 8/78// i
HS20 MODIFIED (38-0" ROADWAY — 5 GIRDER) (UNSYMMETRICAL)
NOTE: SEE PAGE 1.4-1 OF SECTION 3.30 FOR NOTES.
Revised: March 2002 PD003



Bridge Manual

General Superstructure - Section 3.30

Page: 1.4-8

DETAILS OF CONCRETE SLABS FOR STRUCTURES (CONT.)

Concrete Slab

W@H 20/70//
I \
2// ‘
7 Symm. Abt. Q%i
337 36—#5-Bars in top ;
I
5" 16-Spa. @ 15" Cts. = 20-0" 7%”;
I
| i #6 @ 6" Cts. (42-5")
> \Oﬁ \O S o |
e — |l o oo|— ‘
i N )
N _ N © |
75 —= 7% Cross—Slope ; \
N 7>’_( V. V-‘ﬂ 7 - T_.,_,-’__I_V_gﬂ—l—K . 4'—(7.
—|ev ”_.—'D_;I_'V.'_ﬂ e e e o @ e o o o o o V. ellle o o o o e o Yo o o .DA
| [t e 0 —p ‘ \N P } — ﬁ
E #5 @ 64" Cts. ‘ o
‘ (42'-5") ‘ - |
3" | 3-Spa. |10"] _9” 10-Spa. @ 9" 9”1 g7 10-Spa. @ 9" 9" |
@9 \ \ \
! 52-#5-Bars in botfom |
I I 1
3/74 1" \1‘ 9/70// ‘{/ 9/70// ‘
HS20 (40-0" ROADWAY — 5 GIRDER)
/‘6// 20/70//
T \
2// ‘
7 Symm. AbT. Q%i
34" 36-#5-Bars in fop
I
5" 16-Spa. @ 15" Cts. = 20-0" 71"
I
- N # @5 Cts. (42-5")
N \Oﬁ \O < . ‘
M| — — © o0 |— i
O‘O _ N ‘
N _ T © |
7y R —= 2% Cross—-Slope \
I s B "< 7 | ﬁ_____’____vg.q_j . .
—lN Q,_-—FD—;‘——V...Q Y e e e e e s e e 7' 'QU ellle o o o o o o eole o e N
o |+—* S ‘\\ 2 } — ﬁ
E #5 @ 54" Cts. ﬁ o ‘
‘ (42'-5") ‘ - |
3" 1] 3-Spa. 10" 110" 11-Spa. @ 8" 10" 10" 11-Spa. @ 8" 10|
@ 9// ‘ ‘
! 56—#5-Bars in botfom |
I I T
3/74 1" i 9/70// ‘\/ 9/70// ‘
HS20 MODIFIED (40-0" ROADWAY - 5 GIRDER)
NOTE: SEE PAGE 1.4—-1 OF SECTION 3.30 FOR NOTES.
Revised: March 2002 PD003
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General Superstructure - Section 3.30

Page: 1.4-9

DETAILS OF CONCRETE SLABS FOR STRUCTURES (CONT.)

Concrete Slab

W@H 22/70// ‘
7// 1
2" \
7 Symm. Abt. ¢ —=
3" 39-#5-Bars in top
7" 18-Spa. @ 15" Cts. = 226" |
- i #6 @ 6" Cts. (46-5")
N o :Q 2 o |
hellee] — — © co|— |
@ N s |
~ NI o |
RS
D —=—2% Cross—Slope \- ‘
o 2RI
w| | a——r— nﬂ‘ . g . o o | . -
E #5 @ 63" Cts. ‘ o
| (46" =5") | = |
4" | 3-Spa. |12"] 9" 11-Spa. @ 9" 9”1 _9” 11-Spa. @ 9" 9" |
@10’ \ | |
! 56-#5-Bars in botfom
I I |
3 /7,‘ O// \1‘ g /79 /" ‘{/ g9 /79 1" !
HS20 (44-0" ROADWAY — 5 GIRDER)
/‘6// 22/70// ‘
7// 1
2" \
7 Symm. Abt. & —=+
3/ 39-#5-Bars in top |
7" 18-Spa. @ 15" Cts. = 226" |
- i #1 @ 61" Cts. (46-5") |
N \Oﬁ :O N W ‘
Mo — — © N !
il LV o |
N . P \
B — 2% Cross-Slope ‘
I e R 7 7. V. A_.’_.__l
T | + ' N PPN Y
Ooi I S ) '] 'y Vp..ﬂi e o o o o o o o o o o o o VDQ ‘ — P%
E‘ #5 @ 5" Cts. ﬁ o !
| (46’ -5") | - |
4" | | 3-Spa. |12 110%5" 12-Spa. @ 8" 105"M05" 12-Spa. @ 8" wo‘g”!
@10’ | | |
! 60-#5-Bars in boftom
I I ]
3 /71 O// | g /79 /" ‘\/ 9 /79 /" !
HS20 MODIFIED (44-0" ROADWAY - 5 GIRDER)
NOTE: SEE PAGE 1.4-1 OF SECTION 3.30 FOR NOTES.
Revised: March 2002 PD0O03
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Page: 1.5-1

Concrete Slabs

RESISTING MOMENTS ©; o Rk
% {| Xl
5 M=
Based on /47:7777: 777777 Zf.ffii
fy = 60,000 psi =< N L . D -
f'c = 4,000 psT b — .
= 8 — = 4\/ ° IR
a i P| #5 Bars 5B -
T —|= =
4- — —
q,
Lt
(k) For slabs without Asphaltic Concrete Protective Wearing Surface
neglect 1" Monolithic Conmcrete Wearing Surface.
(kK)  1-5/16" for #5
1-3/8"  for #B
(KKK) 3-15/16" for #5
4-1/8"  for #6
Ultimate Strength Designs @ = 0.90 (Top Reinforcement)
NEGATIVE MOMENT REINFORCEMENT:
T Eff. "d” X Reinforcement | As(in?/ft.)|aMn (Ibs.-ft.)
83" 42" 33" #o@ 1" 0.526 9884
85" 42" 33" " oE 6y 0.566 10561
85" 42" 33" #5 @ 6" 0.614 11359
84" 42" 34" # @ 55" 0.669 12255
85" 42" 34" #5 @ 5" 0.739 13319
84" 43" 3" e @ 7”7 0.757 13009
84" 43" 3" " @ 64" 0.816 13862
84" 43" 3" e @ 6”7 0.884 14818
85" 43" 3" # @ 55" 0.964 15904
84" 43" 3" #5 @ 5”7 1.060 17151
Revised: May 2001 E3000
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Concrete Slabs
RESISTING MOMENTS (CONT.)

Ultimate Strength Design. @ = 0.90 (Top Reinforcement)

POSITIVE MOMENT REINFORCEMENT:
T Eff. "4d” X Reinforcement | As(in®/ft.) |avMn (Ibs.—Ft.)
8L 62" 37" #o@9” 0.409 10835
84" 62" 35 #5 @ 84" 0.433 11436
81" 63" 35" #5 @ 8" 0.460 12108
85" 6o 34" #5 @ 74" 0.491 12874
81" 63" 35" #o@ 7" 0.526 13730
85" 60" 34" #5 @ 645" 0.566 14700
84" 63 34" #5 @ 6" 0.614 15849
85" 63" 34" #5 @ 545" 0.669 17147
84" 63" 34" #5 @ 5”7 0.739 18701
84" 63" 3" # @ 9”7 0.589 15087
84" 63" 3" #6 @ 845" 0.624 15911
84" 63" 3" #6 @ 8”7 0.663 16820
84" 63" 3" e @ 74" 0.707 17833
84" 63" 3" e @ 7”7 0.757 18969

Revised: May 2001 E3000
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General Superstructure - Section 3.30 Page: 1.6-1
POURING AND FINISHING CONCRETE ROADWAY SLABS Concrete Slabs

Concrete pouring and finishing with/without rates are based on the fol lowing:

One pouring sequence must be provided that will permit o minimum pouring
rate of 25 cubic yards per hour without retarder for steel structures and
with retarder for presfressed sftructures. A minimum finishing rate of 20
linear feet per hour is also required. [+ these two requirements conflict,
see the Structural Project Manager.

Continuous steel structures will normally require a case [ pouring sequence
with the basic sequence being a skip pour drrangement. Minimum vardage for
the basic sequence shal |l not be less tThan 25 cubic yards per hour.
Computation of minmimum yardage for alternate pours is cutlined below. If
the rate for fthe alternate pours should be 25 yards or less, the skip pour
basic sequence may be eliminated with the first alternate pour becoming fthe
Dasic sequence.

Use of retarder is required for prestressed structures and a case [ se-
quence ¥ is normal ly regquired. The minimum rate of pour will be determined
by the 20 feet per hour minimum fTinishing rate but shall not be less +han 25
cubic yards per hour. For span lengths over 80’or special structures
(segmental., etc.)s see Structural Project Manager.

W = Slab width (out to out of curbss, or width being poured)(+t.)

T =8%" (slab fthickness)

V = Volume of concrete (cu. yds./hr.)

L (two span) = Length of longest alternate "A” pour (ft.)

L (more than two span) = Length of longest span (f1.)

* Case Il sequence 1s used for all prestressed structures, except if slab

area of one span is greater than 3,000 sg. ff., use case

Minimum rate of pour/hour for alternate pours (reduce V by 25% for P/C P/S Panels).

Without Retarder:

Vo= x5 Not less than 25 yds.>/hr.
With Retarder:

Vo= 3 Not less fthan 25 yds.3/nr.

Simple Span:
v o=(20x W x T, Not less than 25 yds.?/hr.

Extra long span or extra wide bridges that indicate a basic rate greater
than 25 yds.” /hr. are to be checked with the Structural Project Manager.

The minimum rate of pour for solid slab or voided slabs is 20 |inear

feet of bridge per hour and not less than 25 cu. yds. per hour. Check pouring
rates with Structural Project Manager if it is indicated necessary to exceed
the basic minimum rate of 25 cu. yds. per hour.

The largest minimum rate of pour for alfernate pours is 50 cu. yds. per
hour in rural areas or 65 cu. yds. per hour in urban areas.

Notes See Section 4 H6.

Revised: April 2003 3/30-04/04/03
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Concrete Slabs
SLAB POURING SEQUENCE TRANSVERSE CONSTRUCTION JOINTS

Slab Pouring Sequence — Bridges on Grade
All bridges on straight grades shall be poured up grade.

Al'l bridges on vertical curves may be poured either up our down grade.

Transverse Construction Joint

On occasion, it will be necessary to off—-set the transverse construcTtion
joint. For example, on bridges with large skews, wide roadways or short
spans,. the transverse construction joint could exftend across the intermediate
bent. Should this occur, the off—-set or sawtooth consftruction joint

shall be used.

[+ is desirable fo relocate const. joint within reason (6”+) should 1+ cross
additional negative slab reinforcement (see page 1.6-4). However, This
shall not be considered criticals.

Since the off-set consfruction joint creates construction problems, the
designer shall avoid its uses, if possible. Consult the Structural Project
Manager for possible variations. See il lustrations below for clarification.

Situation [: Square structures and small skew.
Joint normal to Bridge Centerline (Square) or Sguare Joint.

/é%AA*Q Bent
/
Const. /
joint ———= / <——~ConsT.
, joint
/
Situation I[l: Large skew (> 45°), wide roadways, short spans
Joint Parallel fo skew (skewed) or skewed joints.
~—=0 Bent
///
Const. /
joint a Const.
// joint
///

o
Note: Skews > 30° could require this type of joint (see page 1.6-3).

Situation II1: Small skew when number of sawtooth is not excessive (off-set or
sawtooth joint.)
~<—=¢ Bent
///

Const. /
joint———= a ~=—~Const.

o joint

///

Revised: May 2001 E3000



Bridge Manual
General Superstructure - Section 3.30 Page: 1.6-3

Concrete Slabs

LONGITUDINAL CONSTRUCTION JOINTS

Wide Flange Beams Plate Girder and Prestressed Girder

Normal Iy, the maximum finmishing width is 54'. Larger widfhs require
longitudinal consfruction joints. Normal Iy, the widest section of slab
shal | be poured first. Dur ing construction. the engineer may opt to
eliminate this consftruction joint. Include note (HG6.18) on roadways with

longiftudinal consftrucTion joinfts To address this option.

The finishing widfth shall be adjusted To finish The surface approximately
paral lel 4o the skew (i.e.., skewed Transverse construction joints) if the
angle of skew exceeds 45° or if fThe angle of skew exceeds 30° and the
ratio of placement width divided by span lengths equals or exceeds 0.8.

. . ~—¢ Structure
Longitudinal const.

joint * 5/4 !

I
= = S S E—— e S
%3577757777 7 A ] 7%
g (%) ﬁ E

WIDE FLANGE BEAM OR PLATE GIRDER
\

. . ~—¢ Structure
Longitudinal const.

joint i
\ 1
= 73| ¢ g 72 —

PRESTRESSED GIRDER

Q%—————*Q STructure
Longitudinal
const. joint

VOIDED SLAB

(X) See Lap Splices of Tension Reinforcement — Section 2.4

Revised: May 2001 E3000
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Concrete Slabs

POURING AND FINISHING CONCRETE ROADWAY SLABS

Finish each side
of joint with 1/4" 1"

radius edging fooa\\\\\\

_ s
VN 7
b 'bﬂ\

L
I

Key to extend
full width of Const. joint
slab

iR
33

TYPICAL C.T1.P. CONST. JOINT

Coefficients for Length of Pour

Span Ratio n
Spans | Coet. 1.0 1.1 1.2 11.25 [ 1.3 [1.4 |1.5 1.6 1.711.811.9 2.0
2 a R B —— | | |/ - il b e
3 a 4 35 30 28 25 |.22 20 19 18 17 16 15
3 D 15 18 21 25 30 33 35 36 37 38 39 40
4 & 5 a 4 35 30 28 25 22 20 19 18 17 16 15
4 & 5 b 15 18 2 25 30 .33 35 36 37 38 39 40
4 & 5 C 15 18 2 25 30 .33 35 36 37 38 39 40

Use adjacent spans fTor ratio n.

Span lengths fto be used are center to center of bearing.

Modify fthe dimensions produced by Tthe coefficients on wide roadways and
large skews if they produce consftruction joints that are within 6”7 of the
additional negative slab reinforcement (see Section 2.4).

Dimensions, except fTor fTerminal lengths of end spanss shall be fto the
nearest fToof.

For 6 & 7 spanss use same coefficients for a, b, & ¢ as for 4 & 5 spans.

Revised: May 2001 E3000
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Concrete Slabs
SLAB POURING SEQUENCE — CASE I CONTINUOUS SPANS

[-BEAM, PLATE GIRDER AND PRESTRESSED CONCRETE: (2-SPAN)

Note: When mul Ti—-series of spans are used — see Structural Project Manager.
Slab pours shown are to be reversed for bridges on a minus grade.
See Section 4-He for notes to be placed on the bridge plans.

Fégg*@ Bent
\
- !
Jl v !
OE ‘
o ‘
|3 ® ©] ) (1)
" ‘
G
3,6 |
i
——7Com3+.ijoim+ —
aL 1 aL
L L
SPAN (1-2) SPAN (2-3)
(1) Fill face of end bent or appropriate exposed plaftes, angles, wide
fTlanges, and joint Tiller required for expansion devices.
Note: For presfressed structures, “al” may be made shorter fhan that
indicated by the coefficients to balance pours.
Min. Rate of Pour
Sequence of Pours Cu. Yds. /Hr.
R , With (%) No
Direction Retarder Retarder
Basic ! 2 3
Sequence 25 25
Either Direction

Alternate pours to the basic skip sequence are subject fo the approval of the
engineer in accordance with Section 703.3.12.4 of Missouri Standard Specifications.

Alternate "A” ! 3T ) )
Fours End fo 3 1 +o End
Al ternate "B” T +3 +2
Pours (2) (2)
End fo End
(2) See Bridge Manual Section 3.30, Page 1.6-1 for fthe minimum pour rates.
Finish each side
of joint with 1/4” 67 _(Min.)
radius edging fool (%) Not used for
presfressed girders.
Const. joint to extend
full width of slab and
full depth of cast-In-—
place slab.
7.

A Y

Panel joint

SECTION THRU CONSTRUCTION JOINT
Revised: May 2001 E3000
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General Superstructure - Section 3.30

Page: 1.6-6

Concrete Slabs

SLAB POURING SEQUENCE — CASE I CONTINUOUS SPANS (CONT.)
I-BEAM, PLATE GIRDER AND PRESTRESSED CONCRETE: (3-SPAN)

Note: When multi—-series of spans dare used — see Structural Project Manager .
Slab pours shown are to be reversed for bridges on a minus grade.

See Section 4-Hb for notes to be placed on the bridge plans.

! !
E | |
0§ |
O
213 @ ©) @ @ ® (1)
25
\\\4£fg;m8+a joint ~—il/%///
al _lbnL pri | aL
L ; L ; L
SPAN (1-2) SPAN (2-3) SPAN (3-4)
(1) Fill face of end bent or appropriafte exposed plates, angles. wide
flanges, and joint filler required for expansion devices.
Note: For prestressed structures, “al” and "bnL” may be made shorter than
that indicated by the coefficients fo balance pours.
Min. Rate of Pour
Sequence of Pours Cu. Yds. /Hr.
. . With (k) No
Direction Retarder Retarder
Basic 1 2 3 4 5
Sequence 25 25

Either Direction

Alternmate pours to the basic skip seguence are subject fTo fthe approval of the

engineer in accordance with Section 703.3.12.4 of Missouri Standard Specifications.
N 1 5 + 2 4 + 3
Alternate "A (2) (2)
Pours
End to 5 1 to 4 2 to End
Alternate “B” t+r5*? a0 (2) (2)
Pours End to 4 2 to End
A‘*Sgggge ne o 1T +5 +2 +4 +3 (2) (2)
EFnd to End
(2) See Bridge Manual Section 3.30, Page 1.6-1 for fthe minimum pour rates.
Finish each side
of joint with 1/4” 67 _(Min.)

radius edging fool (%) Not used for

presfressed girders.
Const. joint to extend
full width of slab and
full depth of cast-In-—

place slab.

v

Panel joint

SECTION THRU CONSTRUCTION JOINT

Revised: May 2001 E3000
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Concrete Slabs

SLAB POURING SEQUENCE — CASE I CONTINUOUS SPANS (CONT.)
I-BEAM, PLATE GIRDER AND PRESTRESSED CONCRETE: (4-SPAN)

Note: When multi—-series of spans dre used — see Structural Project Manager.
Slab pours shown are to be reversed for bridges on a minus grade.
See Section 4-Hb for notes to be placed on the bridge plans.

f%g*@ Pem#AA%ﬁ ¢ P%ﬁ*“fﬁ

joint Const.

® O] 0 |e|erFn
\
|

Out to out
of curbs
©
9

|
|
1 ent | bri | |
|
|

aL i cnL | cnl i aL
L | nL nL | L
SPAN (1-2) SPAN (2-3) SPAN (3-4) SPAN (4-5)
(1) Fill face of end bent or appropriate exposed plates:s angless wide
Tlanges, and joint fTiller required fTor expansion devices.
Note: For presfressed structures, “al” and “bnL” may be made shorter than

that indicated by fthe coefficients fo balance pours.

Sequence of Pours Min. Rate of Pour

Cu. Yds,s/Hr.
. . With (%) No
Direction Retarder Retarder
- 1‘2‘3‘4‘5‘6‘7
Basic
Sequence 25 25

Either Direction

Alternate pours to the basic skip sequence are subject to the approval of the
engineer in accordance with Section 703.3.12.4 of Missouri Standard Specifications.

Al ternate "A” 1 r+ 6 +3 S+ 4

Pours End to 7 1 to 6 2 to 5 3 to End (2) (2)
Alternate “"B” 1+ 7 +2 6 +3 S+ 4

Pours End to 6 2 to 5 3 to End (2) (2)
Al ternate “C” 1 4+ 7 + 2 6 +3 +5 + 4

Fours End fo 6 2 to End (2) (2)

Alternate “D” Ttz 35 4

Pours End to End (2) (2)

(2) See Bridge Manual Section 3.30, Page 1.6-1 for the minimum pour raftes.

s - 67 _(Min.) (%) Not used for
E#mjg?m36§?+ﬁ‘?§4” prestressed girders.
radius edging tool

Const. joint To extend

full width of slab and V.

full depth of cast-In-— b 7N
place slab. b

A Y

Panel joint

SECTION THRU CONSTRUCTION JOINT
Revised: May 2001 E3000
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General Superstructure - Section 3.30

Page: 1.0-8

SLAB POURING SEQUENCE

— CASE I CONTINUOUS SPANS (CONT.)

Concrete Slabs

I-BEAM, PLATE GIRDER AND PRESTRESSED CONCRETE: (5-SPAN)
Note: When multi—-series of spans dre used — see Structural Project Manager .
Slab pours shown are to be reversed for bridges on a minus grade.
See Section 4-Hb for notes to be placed on the bridge plans.
ﬁ?‘*@ Bont—= ﬁé‘*@ Bont—=
Const. joint | | Const.  joint
3 | | | |
35 | \
S Rol ol cENCENONNGE O MO NG
o« \ \
5 ‘ ‘
| |
\ \

_ 1| bnL bl | |
aL i cnL | enl cmLicmL i aL
L \ nL nL \ nL \ L
SPAN (1-2) SPAN (2-3) SPAN (3-4) SPAN (4-5) SPAN (5-6)
(1) Fill face of end bent or appropriafte exposed plates:s angless wide
Tlanges, and joint fTiller required fTor expansion devices.
Note: For presfressed structures, “al” and “bnL” may be made shorter than
that indicated by fthe coefficients fo balance pours.
Min. Rate of Pour
Sequence of Pours Cu. Yds. /Hr.
. . With (%) No
Direction Retarder Retarder
Bas ' c 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 ‘ 9
25 25
Sequence Either Direction
Alternate pours fTo the basic skip sequence are subject to the approval of the

engineer in accordance with section 703.3.12.4 of Missouri Standard Specifications.
+ + + +
Alternate "A” ! ° z ° ° ! : © > (2) (2)
Pours End o 9 1 to 8 2 fo 7 3 to 6 |4 to End
Alternate “B" 1T+ 9 +2 8 + 3 7T +4 +6 +5 ) .
Pours End fo 8 2 to 7 3 to End
Alternate //[:// 1T +9 +2 +8 + 3 7T +4 +6 + 5 o) .
Pours End to 7 3 to End
Alternate “D” 1T +9 +2+8+3 +7 +4+6 +5
Pours (2) (2)
End to End
(2) See Bridge Manual Section 3.30, Page 1.6-1 for the minimum pour raftes.
N - 67 _(Min.) (%) NoT used for
E#mjg?m36§?+ﬁ‘?§4” prestressed girders.
radius edging tool
Const. joint To extend
full widfth of slab and V. _
full depth of cast-In— b 7
place slab. D

Panel

v

joint

SECTION THRU CONSTRUCTION JOINT

Revised: May 2001

E3000
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SLAB POUR

ING SEQUENCE — CASE II CONTINUOUS SPANS

PRESTRESSED CONCRETE: (2-SPAN)

Concrete Slabs

Note: Pouring sequence used on prestressed concrefte with a basic rate of
25 cu. yds./nhr. When multi-series of spans are used — see Structural

Pro

minus grade.

ject Manager.

Slab pours shown are to be reversed for bridges on a
See Section 4-H6 for nofes To be placed on the bridge

plans.

ﬁ%—*@ Bant

|
4+ |
aNG) ‘
(@2 A i

.
0
213 © | ®
+ |y !
5,0
&
44,00m6+J joint
alL
L 1 L
SPAN (1-2) SPAN (2-3)
(1) Fill face of end bent or appropriafte exposed plates, angles, wide
flangess and joint fTiller required for expansion devices.

Sequence of Pours

Min.

Rate of Pour

Cu. Yds./Hr.
i i With
Direction Retarder
Basic | 2
Sequence 25
End to 2 17 fo End
Alternat

e pours to fthe basic sequence are subject to fthe approval of the engineer
in accordance with Section 703.3.12.4 of Missouri Standard Specifications.

Alternate "A” T )
Fours End fo End
(2) See Bridge Manual Section 3.30, Page 1.6-1 for the minimum pour rates.
Finish each side 67 _(Min.)
of joint with 1/4"
radius edging tool
Const. joint to extend
full width of slab and G\
full depth of cast-In-— D Iz
place slab. b
Panel joint
SECTION THRU CONSTRUCTION JOINT
Revised: May 2001 E3000
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Concrete Slabs

SLAB POURING SEQUENCE — CASE II CONTINUOUS SPANS (CONT.)
PRESTRESSED CONCRETE: (3-SPAN)

Note: Pouring sequence used on prestressed concrefte with a basic rate of

25 cu. yds./nhr. When multi-series of spans are used — see Structural
Project Manager. Slab pours shown are to be reversed for bridges on a
minus grade. See Section 4-H6 for nofes To be placed on the bridge
plans.

= ¢ Ront——=

- ? ?
1w
Ol N ‘
C ‘ ‘
23 @ @ | ®
jo I I
o \ \
\\\—4Comsf. joint !
aL _| prL |
L Nk L
SPAN (1-2) SPAN (2-3) SPAN (3-4)
(1) Fill face of end bent or appropriafte exposed plates:s angless wide
Tlanges, and joint fTiller required fTor expansion devices.
Note: For presfressed structures, “al” and “bnL” may be made shorfer than

that indicated by fthe coefficients fo balance pours.

Min. Rate of Pour
Sequence of Pours Cu. Yds./Hr.
) ) With
Direction Retarder
Basic ! z ’
Sequence ~
End to 2 1 to 3 2 to End

Alternate pours to fThe basic sequence are subject to the approval of the engineer
in accordance with Section 703.3.12.4 of Missouri Standard Specifications.

Alternate “A” e 3 (2)
Fours End to 3 2 to End
Alternate “B” T2 +3 ()
Feurs End fo End
(2) See Bridge Manual Section 3.30, Page 1.6-1 for the minimum pour raftes.

Finish each side 6 _(Min.)
of joint with 1/4”
radius edging tool
Const. joint To extend
full width of slab and G\
full depth of cast-In— D 7
place slab. D

A Y

Panel joint

SECTION THRU CONSTRUCTION JOINT
Revised: May 2001 E3000
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Concrete Slabs

SLAB POURING SEQUENCE — CASE II CONTINUOUS SPANS (CONT.)
PRESTRESSED CONCRETE: (4-SPAN)

Note: Pouring sequence used on prestressed concrefte with a basic rate of
25 cu. yds./nhr. When multi-series of spans are used — see Structural
Project Manager. Slab pours shown are to be reversed for bridges on a
minus grade. See Section 4-H6 for nofes To be placed on the bridge
plans. = ¢ Bept——= ¢ Bent ——=
| | |
+ 1 1 1
o4 | | |
C ‘ ‘ ‘
|3 ® - ® - ® | ® = (1)
g \ \
516 ‘ ‘ ‘
o \ \ \
Ccmsfnljon+ ! \$\—7Com5+ﬂ joint
\ \ \
aL_: cnl pnL
\ \ \
\ \ \
L ! nL ! nL ! L
SPAN (1-2) SPAN (2-3) SPAN (3-4) SPAN (4-5)
(1) Fill face of end bent or appropriate exposed plates, angles, wide
flanges, and joint filler required for expansion devices.
Note: For prestressed structures, “al” and "pbnlL” may be made shorter than
That indicated by The coefficients fo balance pours.
Sequence of Pours MIH&UBO$§S?jHS?UF
Direction Reygiger
Basic ! 2 3 4
Sequence 25
End to 2 1 fo 3 2 to 4 3 to End

Altermate pours to the basic sequence are subject to the approval of fthe engineer
in accardance with Section 703.3.12.4 of Missouri Standard Specifications.

Alternate “A” T +2 3 4 (2)
Pours
End to 3 2 fo 4 3 to End
Alfernate “B” P +e 5 A (2)
Pours Fnd to 3 2 to End
Alternate "C” 1T+ 2 +3 + 4 -
Fours End to End

(2) See Bridge Manual Section 3.30, Page 1.6-1 fTor the minimum pour raftes.

Finish each side 6 _(Min.)
of joint with 1/4”
radius edging tool
Const. joint To extend
full width of slab and G\
full depth of cast-In— D 7
place slab. D

A Y

Panel joint

SECTION THRU CONSTRUCTION JOINT

Revised: May 2001 E3000
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Concrete Slabs

SLAB POURING SEQUENCE — CASE II CONTINUOUS SPANS
PRESTRESSED CONCRETE: (5-SPAN)

Note: Pouring sequence used on prestressed concrefte with a basic rate of
25 cu. yds./nhr. When multi-series of spans are used — see Structural
Project Manager. Slab pours shown are to be reversed for bridges on a
minus grade. See Section 4-H6 for nofes To be placed on the bridge
lans.
i ¢ Pem+——sj fEA*@ Rent
Const. joint Const. joint
/| 1o | /| o |
+ | | |
3|3 | | | |
. ‘ ‘ ‘ ‘
B @ ® O @ ® - (1)
o \ \ \ \
:JO I I I I
O | | | |
\ \ \ \
OL! CHL! cmL! bnl
\ \ \ \
L \ nL \ nL \ nL \ L
SPAN (1-2) SPAN (2-3) SPAN (3-4) SPAN (4-5) SPAN (5-6)
(1) Fill face of end bent or appropriate exposed plates, angles, wide
flanges, and joint filler required for expansion devices.
Note: For prestressed structures, "“al” and "pbnlL” may be made shorter than
That indicated by The coefficients fo balance pours.
Sequence of Pours MIH&UTO$§S?jHE?UF
Direction Reygiger
Basic 1 2 3 4 5
Sequence 25
End fo 2 1 to 3 2 to 4 3 to 5 4 to End

Altermate pours to the basic sequence are subject to the approval of fthe engineer
in accardance with Section 703.3.12.4 of Missouri Standard Specifications.

Alternate “A” T +2 3 4 +5
P (2)
ours

End to 3 2 fo 4 3 to End

Alfernate “B” tr2*t3 4+5 (2)
Pours Fnd to 4 3 to End

Alternate "C” P+2+3+4+5 (2)
Fours End to End

(2) See Bridge Manual Section 3.30, Page 1.6-1 fTor the minimum pour raftes.

Finish each side 6 _(Min.)
of joint with 1/4”
radius edging tool
Const. joint To extend
full width of slab and G\
full depth of cast-In— D 7
place slab. D

A Y

Panel joint

SECTION THRU CONSTRUCTION JOINT

Revised: May 2001 E3000
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200¢ ADN

y00€1

\%ff//f—*ADproech Slab

| B 2

\%fi//**S\eeper Slab

TYPICAL VIEW OF TIMBER HEADER
(Not for Plans)

3// > WO// ﬂ//

Timber Header 37
¢ 3/4” @ x 8" Lag BOFI\\\\\
(Washer under head)

with 4”7 Coil tie )
[nsert

Roadway face of
Bridge Approach S1ab

3" x 8" Wood Block or
optional 3" Wedge Blocks

# 8l

Note:
Remove timber header when

Header Suppor ts
at abt. 3-0" cts.

Roadway Surface and
/3" x 10" Timber Header

\

|

|

| |
{i} ~——6" x 1”7 Wood Scab {iD

3" x 8" Wood Block

Top of Sleeper SIab
6" x 1" Wood Scab (Nail

to block)
SECTION A-A

| |
HE Optional 3”7 .
! Wedge Block !

Top of Sleeper SIab
PART ELEVATION

DETAILS OF TIMBER HEADER

Note: Cost of timber headers complete in place shall be included
in price bid for Bridge Approach Slab (Bridge).

concrete pavement is placed.

d3Av3IH d3anIl

8qD|S ©40.40U0)

0€°¢ Uol}098S — @JnjonJfsaedns |DUeus9

ebDd

L]

|
—_

|onubpN obp|.g
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General Superstructure — Section 3.30 Page: 1.9-1

Concrete Slabs
DRIP BEVEL: SAFETY BARRIER BRIDGE CURBS & SIDEWALKS

Single Drip Bevel

>z . N V<
4 b
7. N N
4 D
7R 7N > - N N N R
D P 4 4 P D
LAN
1 o 3//
3 —Use 3/47 bevel strip S .
STANDARD BRIDGES MEDIANS
Use a single drip bevel on all standard bridges, the low side

of superelevated bridgess the high side of superelevated contin-—
uous concrete slab bridges, and at medians.

Double Drip Bevel

o Use 3/4" bevel 5#r"p///é?é;

3// 3//
SUPERELEVATED BRIDGES SIDEWALKS

Use a double drip bevel on the high side of all superelevated bridges
(except continuous concrete slab bridges)s, box girder bridges and all
bridges with sidewalk sloping as shown.

Revised: May 2001 E3000
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General Superstructure — Section 3.30

Page: 2.1-1

DESIGN OF TIMBER FLOOR

Timber Floor

Maximum stringer spacing as determined by strength of timber floor.

Stress = 1,200 Ibs. per square inch
H-10 H=15
(%) 3" x 12" Plank 18" + £ Flange Width 16" + + Flange Width
4" Laminated Floor 2=11" + L Flange Width 2-3" + £ Flange Width
6” Laminated F loor 6-0" = % Flange Width 4-4" + L Flange Width
Stress = 1.600 Ibs. per square inch
H-10 H=15

37 x 12" Plank

21”7 + L+ Flange Width

4" Laminated F loor

23" + % Flange Wid+th
3-9” + £ Flange Width

2-114" + 4 Flange Width

6" Laminated F loor

7-102" + L Flange Width

53" + % Flange Width

(%) 3" x 12" Plank without treads.

Revised: May 2001
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GENERAL Steel Grid Bridge Flooring

In general. the 5" depth (concrete filled to half

depth) steel grid bridge flooring shall be specified. Bar
spacing may vary ds necessdry to meet minimum section modulus
requirements. Main member spacing shall not exceed 107 and
cross bar spacing shall not exceed 4”. AT present, the
manufacturers of the following types have provided data fo
show they are acceptable:

Greulich 57 Standard
Foster 5" Standard

The section properties (n = 8) and maximum span for
HS?0 loading have been computed for these types and dre as

fol lows:

: 5o 50 Moment of Inertia
(For Design sCloc Cin. A E+)
Purpose only) = . ) )
Company | s fghe (PSF) 8| %S g s Sy -
(Steel & Conc.) | o&| 0o | M9 >Pan |Fver—>uUppor
=" 1S |conc.|steel Steel
Greul ich 48.0 75" 1327199.41]12.43 9.03
Foster 48,0 8" | 4”7 [128.1]16.01 12.25
Section Modulus (in.°/Ft.) Maximum Span (2¥)
Mid—=Span Over—-Support S Continuous
imple Span
Company P P Spans

Conc. | Steel | Steel | Steel ASTM ASTM ASTM ASTM
(Top) |[(Bott. ) (Top) [(Bott. AT709 AT70O9 A70O9 A709
Gr.36 |Gr.50W| Gr.36 |Gr.50W

Greul ich| 59.5 3.53 3.90 3.14 4=4" | 5=10" | 510" | 11"

Foster | 712.5 4.68 5.24 4.30 5-9" 7=5" 7=2" 9~-4"

The cross—section DETAILS used in computing the section

properties are shown on Tthe sketfches on the following sheets. Max i mum

span determination Tncluded an al lowance for a 35#/sq.ft. future
wear ing surftace and assumed a wheel |oad to be disfributeds normal
to the main bars. over a width of 4-0".

(Place the following note on the Bridge Plans with the Steel Grid Details.

Note: The steel grid deck shall be electrically grounded.

(k) For main beams of grid either parallel or perpendicular to traffic.

Revised: May 2001
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DETAILS Steel Grid Bridge Flooring
7.5"
" = 5/ 11
0.32 ~ —~ |32
o 1" x 5/16"
a L a a o N = > %
e} a < o
N~ .
~ " 4. SN N
- _ a o — A p < B A =
N < s
I . oo ©
\ &‘.} —- “lo S A K
- — R Qo a T o = N
/ a ‘ a IS
ML A a . 4 4 #4 Bar .
a a BN IS ~
/2 : z
© , i
o 0.188
S 0.172" -
S M~
N
Note: Dimensions obtained from B e}
Greulich plans. o )
o
Compaosite | Steel Section
Section Only (net) .
y 1.671" 2.317" 0.7147 ~
(@]
GREULICH 5” STANDARD
8//
0.375"
1" x 5/16"
Bar
e A
5l
CS s D
g > DS S
YN o NeJ
(0] , Lo
T = €]
12 A A N
s D L
\> s D -
> > b >
2 1
" —
© o
Note: Dimensions obtained from S N
Foster Catalog.
7
Compog{#e Steel Section
Section Oonly (net) 1.031"
N 1.766" 2.338"

FOSTER 5" STANDARD

Revised: May 2001
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General Superstructure - Section 3.30 Page: 4.1-1
DIMENSIQNS 16" Safety Barrier Bridge Curb
7//
" 2% C =S|
Vertical Face 2 (ZYDT?SS oPe
(Typ ) 7//
75 < (%) Note:
S () N Use Rustication
o © on Highway Grade
N ~ Separations only.
[QV]
Wt. = 342 #/fT.
const. Jt.— Area = 2.28 sq. ft.
(Typ.)
NO WEARING SURFACE
/‘6//
7//
2//
7//
7. -
> o
i\co <%> s ;‘q
© T
J o
[QV]
Wt. = 370 #/F+.
Area = 2.47 sq. Tt.
1-3/4" WEARING SURFACE
/‘6//
7//
2//
7//
7 <
- o N
n})\oo <%> T g
O <~
5 3
[QV]
Wt. = 380 #/f+.
Area = 2.53 sg. ft.

2-1/4" WEARING SURFACE

Revised: March 2002 PD0OO03
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General Superstructure - Section 3.30 Page: 4.1-2
DIMENSIONS (CONT.) Safety Barrier Bridge Curb
A" =2-8" + (Superelev. Slope x 16")
“B" = 2-8" — (Superelev. Slope x 16")

(%) Use Rustication on Highway GCrade
Separations only. Qomgfm
(%) =
m
ﬂ N
(70 Supefelev“ SlODe
e
SECTION THRU SUPERELEVATED SLAB
Slope fTop of wing to matftch Superelevation AAAAAW
374" Joint Filler (Typ.) (k%) —
- = (%) <
oy o0 m
> ~ N
N — N
[‘D N
- o o, Superelev: Slope .
~— - vig Vbﬂ

Bridge Approach Slab

70 < f
16"
. Wing
16 Top of Approach
Wing Comst. jt. Haunch .
I

SECTION THRU SUPERELEVATED SLAB AT INTEGRAL END BENT
(k%) Seal Jjoint with joint sealant between approach slab and

wing/barrier curb for all bridges, see Special Provisions.
Top of wing and const. jt.
/ 374" Joint Filler (Typ.) (%)
Keyed const. joint <
(Expansion Device only) @©
< [ (5K s - O
0o .
< B o~ S |ope
) W o =2 %, superelev. SIOP
— - <
ria O
S o S Bridge Approach Slab g
—Iey ;N &)
[ee) N
]
|
161" Top of backwall
W'{ and const. jt.
Img
|

SECTION THRU SUPERELEVATED SLAB AT NON—INTEGRAL END BENT

" =8-1/2" + (Superelev. Slope x 16")
"D" = 8-1/2" — (Superelev. Slope x 16")

Revised: July 2002 E3005
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Safety Barrier Bridge Curb

REINFORCEMENT
(NO WEARING SURFACE)
3// /‘6//
SLZ// | 7// 7//
—= 35 y 6// 6// 6%// 12//
2
: e I« =7 |
o C c K
T —R2 |bar < Y N
#H }‘? < [e3)
aa 0o ]
\Kf? B H \(1‘3 é \j E R (=
N ~Aa #5 @
127 Cts F
p #5-R3 #5-R4
K\/% . SHAPE 19 ,  SHAPE 27 ()
#5 / :\(\J ﬁ
— — V= - R4 bar 7
#5-R1 #5-R2
SHAPE 19 3 SHAPE 15 = -
(7 o . N
4*‘// | /7 S #5*R bar
4 L —25 R /
R3 bar #5 @ 12" Cts. J
16" SAFETY BARRIER CURB varies
K R-BAR PERMISSIBLE
. N . ALTERNATE SHAPE (k)
©| O © (%) Increase leg Tor latex or low slump concrete wearing
e <! surface.
N o~
}) (¥%) The R3 bar and #5 bottom fTransverse slab bar in
® cantilever (P/S panels only) combination may be furnished
as one bar as shown, at fthe contractor’s option.
A (¥kx) The R1 and Rz bar combination may be furnished as
one bar as shown, at the contractor’s option.
R-BAR PERMISSIBLE
ALTERNATE SHAPE (>kkX)
Note: Use same grade reinforcing steel in Barrier Curb as in slab.
Splice length for #5 bars in Barrier Curb = 35”.
Dimensions shown are also typical for sfructures with latex or |ow
slump concrete (except as indicated).
E3000

Revised: May 2001
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General Superstructure - Section 3.30 Page: 4.2-2
REINFORCEMENT Safety Barrier Bridge Curb
(1-3/4" WEARING SURFACE)
3// /‘6//
SL// ., 7// 7//
=2 3\,2 - 6" 6" 6%// X
c e T« 2
e | Ny
T —R2 |bar 5 Y :N
#H /\ O :‘N o
= f B
r~— N~
N -3 #5 @ >
o o 12" Cts. F
- #5-R3 #5-R4
K 7 SHAPE 19 v SHAPE 27
#5 s
I % R4 bar f%gﬁ
#5-R1 #-R2 o
SHAPE 19 5.  SHAPE 15 4 i
o ° TN
417 L 7 5 #5-R bar
B PPV, S [

R3 bar # @ 12" Cts. | Var les |
16" SAFETY BARRIER CURB

R-BAR PERMISSIBLE
ALTERNATE SHAPE (3kk)

(k%) The R3 bar and #5 botftom fransverse slab bar in
N cantilever (P/S panels only) combination may be furnished
N as one bar as shown, at fThe contractor’s option.

75 -R b@r—ﬁ\

(kxx) The R1T and R2 bar combination may be furnished as
one bar as shown. at the contractor’'s option.

R-BAR PERMISSIBLE
ALTERNATE SHAPE (>%%%)

Note: Use same grade reinforcing steel in Barrier Curb as in slab.
Splice length for #5 bars in Barrier Curb = 35".

Dimensions shown are also fTypical fTor strucftures with latex or [ow
slump concrete (excepT as indicated).

Revised: May 2001 E3000
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Safety Barrier Bridge Curb

RE]NFOBCEMENT
(2-1/4" WEARING SURFACE)
3// /‘6//
SLZ// | 7// 7//
%T 35 y 6// 6// 6%// 12//
2
A ]
o c c K
T —R2 |bar - T
#H }‘? < o
N 0o —
s A c 5
N ~Aa #5 @
127 Cts. F
p #5-R3 #5-R4
K\/% SHAPE 19 ,  SHAPE 27
#5 -
I % R4 bar f%gﬁ
#5-R1 #-R2
SHAPE 19 _,  SHAPE 15 )
— '(70 N
iz ) N #5-R bar
44 ﬁsz// R. N
R3 bar # @ 12" Cts. | Varies |
16" SAFETY BARRIER CURB
K R-BAR PERMISSIBLE
. N . ALTERNATE SHAPE (k%)
\ﬁ 8 ‘é (kK) The R3 bar and #5 botftom fransverse slab bar in
~ N cantilever (P/S panels only) combination may be furnished
% as one bar as shown, at fThe contractor’s option.
§ (kxx) The R1T and R2 bar combinaftion may be furnished adas
one bar as shown. at the contractor’'s option.

R-BAR PERMISSIBLE
ALTERNATE SHAPE (>%%%)

Note: Use same grade reinforcing steel in Barrier Curb as in slab.

Splice length for #5 bars in Barrier Curb = 35".

Revised: May 2001 E3000
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3-#4-K10

Safety Barrier Bridge Curb

see Sec. 3.30 Page 4.6A-1.

Attachment.

Bridge Manual

10"

"

#5-K4 bars.

Fit bar to follow franmsition face of curb.
For details of Guard Rail

Spaced with

16" SAFETY BARRIER CURB WING REINFORCEMENT

General Superstructure - Section 3.30
NON-INTEGRAL END BENTS

(k%)
Note:

(%)

0-2 NOILO3S g-9 NOIL1O3sS V-V NOILO3S
o .
—— Wt l
Vam —
EN-S S L Luiop +4su0) »mx,ww R N N A
Loy ey —tujop -1suo) . —+UlOr T4sSuUo]
FH- (k) L LG >
s . MYmg\m# Mme\m#
[oe) - N - N K S =
. ol N 3 /8 W i b © W
£ ihs - " o 2l 7 N @ 2l
o A A D 5 o ! S T
< #~ T R e 5 % 4 s | 3% ¥ 0
@ <y ® - @ ] Yo o o
hd N %) < %)
S 3 g - olad =
&N N ~lo| JS M
*SUDQ QLY PUD gY Uesemieq ,0-Z 40 dD| Wnwiulw D @sn 310N
*uol4do s, 010D ILUOD
NOILVA3T1d 1dvd oyl 4D cUMOUS SD JDQ SUO SD paysiuJng
J .An_ g .A,_ Y .A._ 5Q ADUW UO|4DU|QUOD DG ZY) PUD LY SUL (3KkK)
(2% ® Ly utim ods) (2% % LY ubim -pds) (k¥%) IdVHS
. e C—) NOIT1VA313 AN3 JLIVYNY3IL Y
5 - J19ISSTINY3d
subr OF) Sk G | + ava ZH-=1X
- 1sUb (k) 9N G ) 49l
+ 2 I\ a
() LA=S#— Ltulop
X | w \‘.+wcoo (Ry1aD o
N : B R
s 8y — n 3
Gk LS B L 73&
Lo o
. = !
. i / g S
T N — () <
obi-te—z— \ | s A o
— 3 oo O - WG
} o <58 o °
(\ So [ 2o
My - | =
0 LSt X Sl ¥les I <
Voo | [§] mlo
o 0| -0 ©
\\ O N
I A 1 = a— N
™Mol V8] -
5] ™ - 0
OLYb m\§ ase - ~— 5 9= pup
—ba— “Dds—f wl| ]l c g-g ‘y-v Suoli08s
L5 8 2 © Ul uUmoys esoyl ol 9S00
,8 & 'DAS— ,9 8 °Dds—9 T " S uojjlsod yim fdeM eq | |bys
" a SJDG QLY HJO BY Oom4 dof eyl
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General Superstructure - Section 3.30 Page: 4.2A-2

16” SAFETY BARRIER CURB DIMENSIONS FOR BARBILL  Safety Barrier Bridge Curb
NON-INTEGRAL END BENTS (CONT.)

All bars are epoxy codted.
All bars are stTirrup bends except for K4, K9, K10 & K171.

K=6%
H=2" ) :
‘>(4* C=5%
NN (
S 7
X ~ = - S
g u Y o D
ke ol * e ¥
® a) ¥ % faa)
— N
Ll

3
C:5%// 8:58‘7” > Cc=g"
Il

*
5:2_2119 5:2_2214 3:2_2327 #5 K4
P P P Shape 7
K=4 K=4 3 K=5 4 K=6 4
D=43 L D=43 L D=43 . D=43" .
i\w —ley ool I
Il Il Il I
i\w i\w —| o] —| o]
K e 1% 1%
5 5 s s
#5-K5 #H-K6 #H—-KT #5-K8
Shape 25 Shape 25 Shape 25 Shape 25
44" 13
24" Ro—r
4&
/
B=5 /77 "
#5-K9 Shape 20 X o
e B
B=Varies B

i

#4-K10 Shape 20
#5—-K Bar Permissible

N o Alternate Shape (%K)
L )
N
(%) Adjust leg for slab thickness other
than 8-1/2".
H=2"-2" H=2-2" (¥%) The K1 and K2 bar combination may be
furnished as one bar as shown, at the
#5-K11  Shape 8 contractor’s option.

Revised: May 2002 E3003
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Safety Barrier Bridge Curb
1-1/2" clearance

3.30 Page 4.6A-1.

a K12 bar may be substituted.
see Sec.

Bridge Manual
ATTachment,

General Superstructure - Section 3.30

it end K3 bar does not meet the Min.

K4 bars.
Fit bar to follow transition face of curb.

from front face of diaphragm,
For defails of Guard Rail

Un skewed sTructures;

Spaced with

16” SAFETY BARRIER CURB WING REINFORCEMENT
INTEGRAL END BENTS (INCLUDING DOUBLE-TEE)

()
(k)
(FFK)

Note:

9—2 NOI1D23S g—8 NOILlJ33S V-V NOILJ3S
El
01—t L ned
vt O
< ) g% 1o Ly | —4uior -4suog A | —Julop -4suoy
S o Aen Tesuey IN A G .
4 —
= ek LG ~ ﬁﬂ.& N
e T o y*w rﬂWﬂ.. m ymﬁ\\ 3 : m
o K— = o <
O,J 9 Sh - oK | 8@ . M nho — 8@ m nho
o <@ — s T ! 85, T
i _ Loy Tle A5 -G SRS e Hbi-ce Ol ¥y
e e TR L , 2 < N
N o # | — o o YV @ o W o ® o W
- ] o < < 5 - ¢
7\:@n < e ) _Ms o
N N - -

"SUDg QLY PUD 6Y Usemied ,0-Z +C dD| WNWiUlW D esn :3LON

NOI1VA3T3 LYvd “uo14do §, 104D IO

oy}l 1D *UMOYUS SD JDQ 2UOo SD paysiudni

) - g - V e ©Q ADW UOC|I1DU|QUOD _DQ 2) PUD LY SUL (k)
( (

2% % LA Ubim rpds) 20 % 1M Ubim cpds) (kKK) IdVHS
=Gy~ P =G| J1VNAIALTV
9 J19ISSING3d
ﬁ*vm%@TJ/ ave H= 1A
(K) 9N—Gg (KL1dp o
E N NOT1VA3T13 AN3 !
(K IA=Gg — _JO4 umoys tou s_pg
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Bridge Manual

General Superstructure - Section 3.30

16” SAFETY BARRIER CURB DIMENSIONS FOR BARBILL
INTEGRAL END BENTS (INCLUDING DOUBLE-TEE) (CONT.)

Al'l bars are epoxy coated.
Al'l bars are stirrup bends except fTor K4, K9, K10 & K11,

Page: 4.2A-4
Safety Barrier Bridge Curb

K=6L"
H=2"
%’7% 0:5%” .
Jeo ()
N i
Te) W ::0 = i‘:’
I I o b
R m E
C=51" ‘ B=5 . ‘ ‘ o c=6
T
s:i 2119 s:i 2214 s:z 2327 w54
P P P Shape 7
K=4 K=4 % K=5+%" K=6 %
D=43 L D=42" . D=43" . D=42 .
i\m —Ie i\m —I
i i i i
& % Q N
#5-K5 #5-K6 #-K7T #5-K8
Shape 25 Shape 25 Shape 25 Shape 25
45" 13
24" Ro—r
L
B=5-7" 4
#5-K9 Shape 20 .
F e
B=Varies N
#4-K10 Shape 20 5" :
K=67%" -
C=54" L 57
#5—-K Bar Permissible
S Alternate Shape ()
I % (%) The K1 and K2 bar combination may be
furnished as one bar as shown, at the
e N contractor’s option.
F=12" el
Sl #H—-K12 Shape 27
o o]
Il o
< Il
H=2"-2" \ H=2-2"

#5-K11 Shape 8
Revised: May 2002
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200¢ ADN

¢00¢€1

wm W = — —
A B C D 48 wg % %
O oo &
=~ . %
- T m o
-#5-K1 & K2 (Spd. as shown) an 88 T 8
: R
1) _
- o 25| d-Sp. 6-Spa. @ 6” —Spa. @ 8" SR
< E B S0
o 77" 4-Spa. -Spa 2—#4-K10 EN gg L
7 == — 7 7 —
a) o o @ 4 @3 Lg 11— o 3
3 ol | A
2 B | \ o o c ij
. @ /] ) | - 8 F o3
> o w ,Wml—mo / \ B
C‘D m‘:U ¢ T { 0] % -+ g
- w\ts $OO v \\ ) \\ - [f 3 8 a
ol l < ~ B —_H \ < ( o > e ¢
> < a \ - o 0
_ ~0 @ ] y o &) —.
w g.ﬁ | M #5 K11 (k) 5 o 50 (\ N & / O AN < -+
I i 9, |& S e G : e e T g
N—Const.  @|L - SR o g iy i = 3
Joint Qo \\_7#57K8 ) ’ Done o .
—— %3 L ¥ b | 3 o o
<=z . 0 O 0
) &PﬁSiK? (%) — Inside 3 5 0
16" - F#5 K6 (k) Const. Joint face of o =
. x*#S*KS (=) ackwa » g Q
END ELEVATION 6 3T
11-#5-K4 —#5-K3 —#5 K12 o o
o) o 0
(Spa. with K1 & K2) (Spa. with K1 & K2) (Spa. with K1 & K2) N g U
L L L L ;
A B C D 2 9
O
PART ELEVATION 0 .
)
s)
NOTE: Use a minimum lap of 2-0" between K9 and K10 bars. -
s o ~ n
W < W S = =
—_ lo|oa — leojo
s : 3 o < . 7
2 OP @ ‘\ - S o v‘\ E \# & @J\; w
- 43 . - | y | |
o \|% ;ﬁa 2 #5 K1, R #5_K 1 — B i = o YT [N
o ‘X sla — \l/ o | s Q 3 — S & ) - >‘< &
Sy I © 340 B @0 , s 2 |-
z oo I N
I LY N N
< . = #5-K11 (6K)h #4K10—q 5y~ #4-K10 —
Const. Joint—{% Const. Joint— Const. Joint— ’ #5-K3 #5 K1
#5-K4—p1 > #5-K 4 — o Const. Joint—
#H-K12
23 #4-10
—_—
SECTION A-A SECTION B-B SECTION C-C SECTION D-D
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Bridge Manual

General Superstructure - Section 3.30

Page: 4.2A-6

16” SAFETY BARRIER CURB DIMENSIONS FOR BARBILL

SEMI-DEEP ABUTMENTS (CONT.)

Safety Barrier Bridge Curb

All bars are epoxy coated.
All bars are stirrup bends except for K4, K9, K10 & K11,
For K1 and K2 bar permissible alternate shapes see Sec. 3.30 page 4.2A-4.
K=61"
H=2"
T% c=5 é” L
ol
S T
0 b o b
N [an] E [an)
C=5¢" B=54" if c=6"
I
S:Z 2119 5:2 2214 3:2 2327 #5K4
P P P Shape 7
K=4" K=4 4 K=54 K=6%
D=43 L D=4 3" <% D=423" . D=423" .
i\m i\w ool —Ixr
i 7 T i
° = o o
) ) ) i
#5-K5 #5-K6 #H-KT #5-K8
Shape 25 Shape 25 Shape 25 Shape 25
B=5"-7 B=Varies
#H—K9 #4-K10
Shape 20 Shape 20
. K=6%"
N i c=54" L
— 8 o
i
H=2"-2 H=2"-2" @
F=12" o
#5-K11 #5-K12 5
Shape 8 Shape 27 W
Revised: May 2002
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The top two K9 or K10
bars shall be Kept with
position close to those

shown in Sections A-A, i
B-B and C-C. o 2
> " e//
o 777
3 =
3
)
3
= L] _
ols #5-K Bar © |
B ~
519 L
’ NEES
oo o N
A I
/F:U\L\u‘ / w 9
) e |G
Const. <
Joint o
(K3 or K4 thru K8 N — 1
bars not shown for -+
clarity) T 7
K1-K2 BAR 16"
PERMISSIBLE
ALTERNATE END ELEVATION
SHAPE (=kkKK)
(¥¥KK) The K1 and K2 bar combination may be

furnished as one bar as shown, at the
contractor’'s option.
e
— foo|ws
n X
3o o
glagly 1w
[ a1
9= . $oo
oy <
=
ol
Const. Joint— ’
Vbq LA
#5—K 4 —=p >
(k%)
SECTION A-A

*pds)

(9004 4OD3)
(uUMoOys sD

|—>-A |—>-B

r»—C

OlA=bt#—¢

¢ " Joint Filler —=
—#5-K1 & K2
(Spa. as shown)
3 |
25.114-500- 6-Spa. @ 6" ~Spa. @ 8"
@3" |
4-Spa. 2-#4-K10 |
a0 /f |
ol
= ya T )
(o2}
(\ﬁ @ o // o
w
7 [ ¢ #4-K10 S
s /7\;
~ (.D\AI/OO\ 7 N
) B | F \ o
\ B
(300K) Nl w511 (06 TG )
N _ o
— 75K 8 | (3K) O o
k Const
Joint
6// D
11-#5-K4 —#5—K3
(Spa. with K1 & K2) (Spa. with K1 & K2)
L.— A L-— B C
PART ELEVATION
Note: Use a minimum lap of 2-0" between K9 and K10 bars.
o o N\ N
o oy - )
“ @
g » [ON] > —
N |k I L
o\baglo | K1 S w5k 9
ol “Va ol L 9]
(e} N .
: i
= #HSK1T (R —1 s
. - #5-K5,
Const. Joint—j O\ Const.— v
o Kers™ 85 Joint [\ #5K3
#5—K 4 —=H S5
7 I
ZQ/sf—W -
e
SECTION B-B SECTION C-C
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General Superstructure - Section 3.30 Page: 4.2A-8

16” SAFETY BARRIER CURB DIMENSIONS FOR BARBILL  Safety Barrier Bridge Curb
CONTINUQUS CONCRETE SLAB END BENTS (CONT.)

All bars are epoxy coated.
Al'l bars are stirrup bends except for K4, K9, KlO & K11,

K=63
H=2"
T% c=5 SL .
N )
S T
; i3 ;
o~ < ﬁ if ~ %
) A
C=5%" ‘ B=51" ‘ é? c=6"
Il
3:2_2119 3:2_2214 3:2_2327 #5—K4
P B P » P » Shape 7
K=4 K=4 % K=51 K=61
D=43 L D=43 L D=4 3" L D=43 L
N N Seo re
[l I T Il
S Jes Yo 3ol
2 X z ¥ Z % Z %
5 4 4 4
#5—K5 #5-K6 #H—KT #5-K8
Shape 25 Shape 25 Shape 25 Shape 25
44" 13
24" R.—
I
B=5"-7"
#5-K9 Shape 20 0 ®
5" p
\ Z
B=Varies 5
#4-K10 Shape 20
P #5-K Bar Permissible
Alternate Shape (%)
aj Sel (KD Adjust leg as required to maintain
Q 0 minimum c¢learance at bottom of wing.

((X) The K1 and K2 bar combination
may be furnished as one bar as showns,
at fthe contractor’s option.

H=p /72 /" H=p /72 /"

#$-K11 Shape 8

Revised: May 2002 E3003
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200¢ ADN

¢00¢€1

¢ Silicone Joint Sealant
& Bdcker Rod

|
|
|

r+> A

///77#5C Bars (Typ.) ()

K3
a7y

PART SECTION AT END BENT NEAR SAFETY BARRIER CURB (OPTIONAL SLIP-FORM BARRIER)

¢ Silicone Joint Sealant
& Backer Rod

\
‘

//(#66 Bars (Typ.) (%)

#5—R Bar =t

#5-C Bar (K) ———fp
Fe

(k%)

Jt.

Const.

R-BAR PERMISSIBLE ALTERNATE SHAPE (k)

contractor’s option.

(Al dimensions are out to out.)

=— & Silicone Joint Sealant

N

|
(

2 >, 2
e aye a4y
LY
a5

g
a7
AR

PART SECTION NEAR

NOTE TO DETAILER:

SAFETY BARRIER CURB

(%)

Each Side of Joint Location.

#5-C Bar (%J{j

H5-R1 ———=

Optional Slip—-Form Safety Barrier Curb details shall be placed on

all jobs

Add #5 cross bracing bars for Slip-Form option.

(except Prestressed Double-Tee Structures)

where applicable.

Base the length of these

bars on the shortest distance between joints throughout the structure.
Show fthe C-Bars in the Bar List and note fthat these bars are for the
Slip-Form option only.

(OPTIONAL SLIP-FORM BARRIER)

Const.

#5-R2

Jt.

& Backer Rod

#5-R1—

#5-C Bar 0 —<_[&

=z

#5-R2

(%K)

PART SECTION A-A

o
#-R Bor:::

R-BAR PERMISSIBLE ALTERNATE SHAPE (oK)

Const. Jt.

Varies

i

The R1 and R2 bar combination may be

furnished as one bar, as showr.,

#5-R4

The R3 bar and #5 bottom fransverse slab
bar in cantilever (P/S panels only)
may be furnished as one bar as shown, at the
contractor's option.

at the

NH04-dI1S TYNDILdO 404 LININIOHOANIIYH

combination

q4n) ebpiig Je144pg K404DS

0€°¢ Uol}98S — eunjonJfsaedns |Dsus9

6-vZ'y :0bDd

|onubpN ob6p|.g
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General Superstructure - Section 3.30 Page: 4.3-1
Safety Barrier Bridge Curb

SBC FOR WING WITH DETACHED WING WALL

L > 22-0"
Fggg,@ 170t Filler ()
i 22/70//
oBe (Max. )
- N\
Detached At+ached
Wing Wall Wing wall
SBC ON NON-INTEGRAL END BENT ()
L > 22-0"
_ ¢ 1" Jt.
| Filler ()
i 22/70//
SBe i (Max. )
. ° \

Detached ATtached
Wing Wall Wing Wall
SBC ON INTEGRAL END BENT (%)
(%) Detached Wing Wall shown is for illustration purpose only.

I+ the detached wing wall has more fthan one section, see the
Structural Project Manager for possible additional joints in
the safety barrier curb (between sections).

New: Sept. 2002 E3007



Bridge Manual

General Superstructure - Section 3.30 Page: 4.4-1
Safety Barrier Bridge Curb

DOUBLE-FACED MEDIAN BARRIER CURB REINFORCEMENT

Note: Use same grade reinforcing steel in barrier curb as in slab.
Splice length for #5-R bars in barrier curb = 357.
DC not use fthis barrier curb over precast presfressed panels.

Nofte to detailer: Provide slip—form opfTion for double faced median safety
barrier curb. For slip—form option, additional #5 cross
bracing bars shall be placed on both sides of all joints.

"

C=33%
K:3 i K:6§N
c=8"|_ @
T
S‘? 2/ /‘ 1 )
- Lo L I
125" 124 L
‘ b
[=————@ Median F=12"
3\7// ‘
- 25 = | 1
1" ! 3 2
#S_RZ 2 1 1" #5_R4
SHAPE 15 ! 2 SHAPE 27
7// ! 7//
\
‘ | s
| e 5-R Bar
i‘m i\N
N = = N
[op] S T fep)
Q #—-R Bar Q
= © #5-R Bar @) =
© ©
#5-R4 #5-R4
SECTION THRU DOUBLE FACED MEDIAN BARRIER CURB
TABLE OF VARIABLE DIMENSIONS BAR DIMENSIONS
Wear ing Surface (:) (:) (:) () (j
No Wearing Surface 3 2-8" 115" 2-5" 7"
1 %// 4%// 2/79%// 1347\// 2/76 /1 8‘?//
247\// 54L// 2/7/‘ O%// WB%// 2/77 /1 9//

Revised: May 2001 E3000
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General Superstructure - Section 3.30 Page: 4.4-2
DOUBLE-FACED MEDIAN BARRIER Safety Barrier Bridge Curb
CURB REINFORCEMENT (CONT.)
Note: Use same grade reinforcing sfteel in barrier curb as in slab.
Splice length for #5-R bars in barrier curb = 35”.
3//
4 | CZB%N 6//
Z 1"
c=33%" 2%" Re— K=3 o
%’—'e
/ 7] 1"
< C=6
S) S) S @ o #5-R bar
) il | ) | o
c‘r‘J
oy ‘ Varies ‘
#-R1 R-BAR PERMISSIBLE #5-R2 R-BAR PERMISSIBLE #5-R3
SHAPE 19 ALTERNATE SHAPE (%) SHAPE 15 ALTERNATE SHAPE (3%¥) SHAPE 19
KZG%// <

— |
(%) The R1 and R2 bar combination

_ev I
E;F—<%f T © may be furnished ds one bar. as
I shown, ot the contractor’'s option.

44\\\ L (Al'l dimensions are out to out.)

(%) The R3 bar and #5 bottom

¢ Median transverse slab bar in cantilever
Fo1o” 16" 27 (P/S panels only) combination may
4:———i%4%; } 7 be furnished as one bar, as
p shown, at the contractor’'s option.
#5-R4 7 X (Median with open joint only)
SHAPE 27 o 5
7// i 7
IS
= #5-R Bar —< | —#5-R Bar 9|s
- il -
#5-R1 w
© ’ i #5-R2 Q
S ‘ f <
2l ® #5-R Bar — | i%r%R Bar ®| 2 (ﬁ
S| | !
© Ed ! 05 S)
A |
#5-R4 | #5-R4
‘ L
Comst. Jt.—" yglv | #5_R3 {
(Typ.) : | 4 Lo —
| 2 ° 7 0.0
—_— B — (A .
SECTION THRU MEDIAN WITH OPEN JOINT < : 0.0 \ §
SECTION THRU MEDIAN WITH OPEN
JOINT SHOWING R-BAR ALTERNATE SHAPE
TABLE OF VARIABLE DIMENSIONS BAR DIMENSIONS
Wear ing Surface @ @ @ @ @ @
No Wearing Surface 3" 2-8" 115" 2-6" 17" 7"
/‘ %// 4%// 2/79%// WBZ‘// 2/77\72// W8‘§// 87‘2//
247\// SZ\T// 2/71017// 13%// 2/78 1 19// 9//

Revised: May 2001 E3000
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Safety Barrier Bridge Curb

DOUBLE-FACED MEDIAN BARRIER CURB
DELINEATOR DETAILS

7//
A 3L 10 32"
=8 = -8
r.— . | —Doub le
Reflector
(White)
/47 x 1-1/4" A+
Hole Driilled T
for Anchor Top of
Device Med ' an <
, . < i
% ES;E‘GK | ¢ Median
‘ Barrier Curb
11
L»A
PART ELEVATION SECTION A-A
Delineator Notfes:
Al'l materials for supporting delineators shall be
aluminum except anchor devices.
[T anchor device material is other than aluminums
insulation shall be provided beftween mefals fTo prevent

passage of electric current.

Other attaching methods may be used i+ approved
by the Structural Project Manager.

No direct payment is made fTor delineatfors.

Delineator Spacing:

0° fo 2°45' Curve = 100-0" Spacing
3° to 6° Curve = 60-0" Spacing

Revised: May 2001 E3000
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Safety Barrier Bridge Curb

CONCRETE MEDIANS
Median Width

/‘//
B #4 @ abt. 12" cts. .
1 Min. 3—#4 bars o
/‘//\
< Slope 17 Pdr |F+t. ~
o0 - =
—
C M
AR s ey
1) ria| rig 7q 7. N 7N > N »N | p N

|
|
|
|
) A F* # @ 12" cts.
onsT. oin ~——Symm. abt. ¢ Median

1 \72//
Note: All reinforcement
OPEN JOINT shown shall be

epoxy coated.

Median Width

#4 @ abt. 15" cts. .
Min. 4-#4 bars )

Slope ¢" Per Ft.

8//

= | = ]
| 17
- - 5 § §
/_ 7. * v ® 5N 7.
< . v ‘ N -
) 79 ﬁ%ﬂ 7 Y ‘ z N ' N N

. | #4 @ 12" cts.
ConsT. Joint \

BARRIER CLASS (NO JOINT)
(Similar fto Design Division’'s Type A Curb)

Median Width

#4 @ abt. 15”7 cts.

Min. 4-#4 bars )
4 1 , 4 1 <
Slope §" Per Ft. N
S M
< S B . B ‘ . B B
©o| < / 7S v 7Y 7
. . : \ : :
g 7S g w 7 A z.Y
Const. Joint | #4 @ 12" cts.
MOUNTABLE CLASS
Details shown are very general. Consult Design Layout for speciftic details

for each individual sftructure.

Revised: May 2001 E3000
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Page: 4.5-2
Safety Barrier Bridge Curb

CONCRETE MEDIANS (CONT.)
PERMISSIBLE ALTERNATE MEDIAN DETAILS

2//
BENT BAR , Field bend
#4 @ abt. 15”7 cts. 2" to vertical
—|c #|  abt. -
= 12" cts. (T R ”ia BN
o ol 5 b -
Detari | //A// Detqi | //B// . 47\//
( ﬂ \72//
S?N \ 7S DRSS
g 7' =—#4 Bar
s %N yb:_q L
#4 @ gbt. 12" cts.
OPEN JOINT
DETAIL "A”
Note: All reinforcement shown shall be epoxy coated.
#4 @ abt. 15" cts. 3 Field bend
. 50 to vertical
o€ 4 , apt. 8
= 127 cts. (I 1 ] %ﬂ
Detail "A” VN 7
. . 7S
i . Vbq Vbq ( D 4L//
' h = #4 Bar
IZ) /s 79 Z80N]
b ) b e
S 75 "5 5 . cl
V.
#/ @ abt. 12" cts. 5
BARRIER CLASS (NO JOINT) DETAIL “B”
(Mountable Class similar
but not shown)
6" Median >
8" Median !
Add note fo plans:
No additional payment will be al lowed
Tor The usage of eifther alfernate
anchoring systems. <
€]
RESIN ANCHOR
#4 @ abt. 15" cts, FIELD BEND BAR
12" "
—~ L//X #4—-bar @ abt. 12" cts.
el P, -
o Q 1
=\ N 7' V'q
—z ‘{ ' Use Resin Anchors to anchor #4-bars into
S new concrete (see Special Provisions).
— 78RN
Construction joint
OPTIONAL ANCHORING SYSTEM
Revised: Sept. 2002 E3007
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Safety Barrier Bridge Curb

GUARD RAIL ATTACHMENT DETAIL
16” SAFETY BARRIER CURB

cts
>
N
<

Q
- N 8//
e 2" | | ¢ 1" @ Hole
§;3 7T \ |
]?N‘W ‘ ‘ sw:o
! M
n @ ;‘E . zw 7777777 B
- - — ! L;‘m =
\2 u:ﬂmo - - 7*7*7*7*7*727 z
~ o ! 5)\00
| eV My
o ( o
;\m \
;\m L_/\-% —\_/—\/\__
1" N Const. B
joint 1 307" Lonst.
B joint
16 o
PART ELEVATION A-A L-— A PART ELEVATION

a 3/78”
17 Chamfer —— Roadway Tace

of curb

AUXILIARY VIEW

Revised: May 2001 E3000
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Safety Barrier Bridge Curb

4.7 Slab Drains

Slab Drain Type
Slab drains shall be 8" x 4" x 1/4" steel tubing whenever possible.

Alignment
All standard crown roadways shall have the 8" x 4" steel tubing placed with
the 8" side perpendicular to the curb whenever possible.
All super-elevated roadways shall have the 8" x 4" steel tubing placed with
the 8" side parallel to the curb.

Slab Drain Spacing
Slab drain spacing shall be designed according to the 1986 FHWA report
"Bridge Deck Drainage Guidelines" along with information acquired from the
1995 University of Missouri Rolla report "Scupper Interception Efficiency."

General Requirements for Location and Spacing of Slab Drains

1) Drains shall be spaced no closer than 8 ft. center to center.

2) Drains shall be omitted on high side of super-elevation bridges.

3) Drains shall be omitted when located over unprotected fill including rock
blankets without surface grout or Type 3 Geotextile material.

4) Drains shall be omitted on all grade separations and rail overpasses
except when located over concrete slope protection or as noted on
Design Layout.

5) For Bridges with slopes less than 0.5%, space drains at about 10 ft.
centers where possible.

6) Use consistent spacing for drains when possible.

7) Drains shall be placed at least 5 feet from the face of substructure beam.

8) Drains shall be dimensioned along centerline of exterior girder to facilitate
placement of coil inserts or holes in girders.

9) For all sag vertical curves, locate the points at which the slope is 0.5% on
either side of the low point, and space drains on 10 ft. centers between
them where possible. Use equations in this section for spacing drains for
the remainder of the curve.

10) If location restrictions apply, the same number of drains as calculated by
equations in this section shall be placed on the bridge when possible. The
designer is responsible for relocating drains.

11) The length of the approach slab shall be included in the length of the
bridge for spacing computations. Do not place slab drains on the
approach slab.

Calculation of spacing to first slab drain
The first slab drain either side from the high point of the bridge shall be
calculated according the following equation. If the value of L4 is greater than

the bridge length, slab drains are not required.
FHWA equation (4)

L _ 24,393‘6(Sx)1.67 (S)O.S (T)2.67
1 CnIW
e L4 = Distance from high point to first slab drain (ft.)
e Sy = Cross slope of slab (ft./ft.)

e S = Longitudinal slope of bridge (ft./ft.). For vertical curve bridges, "S" is
the longitudinal slope at the location of the drain being analyzed. A
linear approximation can be used to simplify the calculations.

Revised: Dec. 2001 E3002
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Safety Barrier Bridge Curb

T = Design spread (ft.). The spread is the width of gutter flow. The
spread for any bridge with a 3 ft. or more shoulder width should be
taken as 6 ft. If the shoulder width is less than 3 ft., the spread shall be
the shoulder width plus 3 ft.

e C = Ratio of impervious to pervious drain area. On a bridge deck, most
rainfall runs off, except at the beginning of a storm when rain wets the
bridge deck and fills small depression areas. Design of slab drain
spacing assumes the bridge deck is wetted, therefore a " C " value of 1.0
is recommended.

e n = Manning's coefficient of friction. For typical pavements, "n" equal to
0.016 is used.
e | = Design rainfall intensity (in./hr.). The "Rational Method" as outlined in

"Hydraulic Engineering Circular-12, (HEC-12)" with a 25 year frequency
for a 5 minute time period shall be used to calculate the design rainfall.
Missouri's intensity varies from 8.00 in./hr. to 8.50 in./hr. for this
frequency and time period. Therefore an "I" value of 8.50 in./hr. is
recommended to determine slab drain spacing.

e W = Width of deck drainage area (ft.). For crowned roadways use
distance from top of crown to curb face and for super-elevated bridges
use distance from face of curb to face of curb.

Calculation of Additional Slab Drain Spacing
Once the first slab drain has been located, slab drain efficiency "Es" is
required to determine the location of additional slab drains. Given the
efficiency of the slab drain, the amount of flow intercepted by the first slab
drain (q), is determined by (q), =Es(Q.) where (Q,) is the flow at which the

gutter is filled to the design spread (T) at slab drain #1 and is determined by
CIWL

43,560

Interception flow decreases the flow in the gutter by q (intercepted). This flow
must be replaced before another slab drain is required. Flow in the gutter at
the second slab drain is given by the equation

CIw (L),.,

M= (cu. ft./second)

Q0 ="13560 - (@,

Another slab drain is located when runoff minus intercepted flow equals flow
in the gutter filled to the design spread (T) at length (L)j+q where (L)j+1 is the

total length of bridge to (slab drain), ..

For tangent sections the additional theoretical slab drain spacing are
constant. For vertical curve sections the theoretical slab drain spacing are
variable and require the designer to repeat the process till the end of the
bridge. Theoretical spacing should be revised to consider ease of spacing.

the equation Q; = (cu. ft./second)

Calculation of Slab Drain Interception Efficiency
Slab drain interception efficiency (Eg) is that fraction of gutter flow removed

by the slab drain. FHWA's report called "Bridge Deck Drainage Guidelines"
gives an approximation for (Eg) for small grates and low gutter velocities,

Eg =1-[1-(w/T)] **" which is a fraction of triangular gutter flow passing over a
slab drain located next to the curb.

e w = width of slab drain normal to the flow (ft).

e T = Design spread.

Revised: Sept. 2001 E3001
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Safety Barrier Bridge Curb

In UMR's report "Scupper Interception Efficiency" imperical data is used to
determine a more precise efficiency coefficient. They state that the slab drain

efficiency (Eg) can be closely approximated by the equation ES=aSb, where
Eg is a percent (%) and must be divided by 100 for use in the flow equations.
e S = Longitudinal slope of bridge at slab drain location.

e a and b = Imperical coefficients dependent on the bridge cross-slope.
The following tables can be used to determine a and b.

The UMR method shall be used whenever possible because of its ability to
account for increased velocities with increased slopes in its efficiency
coefficient. When the design spread "T" is other than 6 feet, the FHWA
method must be used.

Slab Drain with 8" dimension perpendicular to face of curb. T = 6 ft.

Si

Cross-Slope a b
0.010 14.580 -0.180
0.016 6.670 -0.340
0.020 3.550 -0.450
0.030 2.080 -0.500
0.040 2.080 -0.440
0.050 3.680 -0.280
0.060 5.510 -0.140
0.070 4.550 -0.160
0.080 5.420 -0.110

ab Drain with 8" dimension parallel to face of curb. T = 6 ft.

Cross-Slope a b
0.010 9.170 -0.230
0.016 7.060 -0.280
0.020 5.620 -0.320
0.030 4.670 -0.320
0.040 3.060 -0.370
0.050 3.660 -0.300
0.060 4.560 -0.210
0.070 5.500 -0.130
0.080 5.420 -0.110

Revised: Sept. 2001 E3001
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SLAB DRAINS (CONT.) Safety Barrier Bridge Curb
STEEL STRUCTURE — NO WEARING SURFACE

I I
¢ Dr01m7+4+% } Iy
v - ! N0
. c >< R ‘ I E—
" ! |
v . |3 Top of R G N
ol b roadway e e H _
< s slab } |
oo Bottom ofg—J/\ w
— — slab
Sy I IR L —
oo M B n | |
\ [ ‘
| \ ELEVATION QF DRAIN
| \ ¢ 9/16" @ hole
R L for 1/2" @ bol+t
| | with lock washer
| | and nut 1 /7
3] 4% I 4 ‘4
‘ ‘ 0 T /11 1"
o e Rod 1/2" @ x 3" ——y T s
\ \ % (ASTM A709 Grade 36) \\\x‘ N$
| ‘ © or shear connector |
} } - ﬁ,% 1/2" @ x 3"+ (Typ. ) :$
! | = =
| %lw O‘>g N
| | % Typ e\
PART SECTION OF SLAB AT DRAIN PLAN OF DRAIN
(%) If dimension is less than 1”. drains shall be placed paral lel
to roadway. Otherwises, place drains ftransverse to roadway.
¢ 9/16"” @ hole in angle for
Angle (1/4” min. — 1/2" @ bolt with 2 hardened
1/2” max. thickness) washers, |ock washer, and nut
(3" min. legs) x 2" long ‘ Bottom
\ flange
i «/ plate 2 X 2 x 1/4
¢ 9/16" @ holes for ‘ ¢ 9/16" @ holes for 1/2" @
1727 @ bolt with lock bol+ Wifh \OCK Wesher

washer and

nut [Typ.144\&
\
|
|
[

and nut (Typ.

S /97

Drain— —fﬁﬁ%H-77477 --
‘ N\ Drain
Bent strip ¢ 9/16" @ hole for
10 gage , 1/2" @ bolt with
(Min. )] x 2 /% lock washer and nut
/2 % 2 % 1/4 Bent sfrip
5" (Min.) 10 gage )
3/16" slot 1n (Mim. 2
42 x 2 x 14— TRANSVERSE PARALLEL

PART PLANS SHOWING BRACKET ASSEMBLY
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SLAB DRAINS (CONT.) Safety Barrier Bridge Curb
CONTINUQUS CONCRETE STRUCTURE — NO WEARING SURFACE

1 C.
3<f = é Top of slab } } ~
—| = ! | B e
! ! >
S ¢ DFQTWA+444>! | M=
- 1 1" ‘ ‘ =
¢ Rod 1/2” @ X 3 D T
I i — (ASTM A709 Grade 36) \ | [
. | I La .t or shear connector ‘ w :
SR Iy 172" @ x 3"+ — ‘
o ! !
S | | T EEZE%m**‘*m**%ZEEjf
}O} H :V } 7777777 } N A
s Bott Tle
o) | pverticol eorton | =
! ! —
! !

PART SECTION OF SLAB AT DRAIN
ELEVATION OF DRAIN

Rod 1/2" @ x 3" 4" 4"
(ASTM A709 Grade 36)

or shear connector
1/2" @ x 3"+ (Typ. ) —7

Notes:

1

ﬂ
Drains shall be :{P}F
placed a minimum of

6" from leg of all
drop panel reinforcing .
bars. Typ

(X) Also see page 4.7-1 of

this section and check
with Structural Project PLAN OF DRAIN
Manager .

Voids

o .

~=— Inside face
of curb

!

~— Inside face

of curb
|

|

Rdwy Traffic

Rdwy Traffic

SOLID SLAB BRIDGE VOIDED SLAB BRIDGE

PART PLAN OF SLAB AT DRAIN (k)

Revised: Dec. 2001 E3002
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SLAB DRAINS (CONT.) Safety Barrier Bridge Curb

PRESTRESSED “I” GIRDER STRUCTURES
NO WEARING SURFACE

\ \
| | N
., | | i
0} Dr@wm—j————%ﬂ } &
——! ! A==
— | —~ I {J'% |
cl % Top of roadway slab } - "’“f"’“i’”
— = g | | | TN
ol H -7 —
\ZZA \
|~—Bottom of
| roadway
} slab }
|
| ¢ 9/16" @ hole, |
| 1/2" @ bolt, |
| : lock washer and \
| , coil insert
| ELEVATION OF DRAIN
‘ jj’e 1" /1
3 4%53 Y Rod 1/2" @ x 3" 4" 4
| (ASTM AT09 Grade 36)
| < or shear connector
| 7 o 1/2" @ x 3"t (Typ.) — ‘
| \\v S ‘
[ — |
| N . |
| (%) on] g =
= > [QN]
— | — - —
N
PART SECTION OF SLAB AT DRAIN
Typ.
PLAN OF DRAIN
(%) If dimension is less than 1", drains shall be placed parallel to roadway.
Otherwise. place drains ftransverse to roadway.
¢ 9/16” @ hole in angle for
Aﬁg\ (1/4” min. — W/Z” @ bolt with 2 hardened
1/2 max. +hickness) weshersv lock washer, and nut
(3”7 min. legs) x 2" long ‘ Prestressed
| Girder
i web L 2 x 2 x 1/4
¢ 9/16" @ holes for | ¢ 9/16” @ holes for 1/2" @
&ééheg g?é* with fock ‘ bol+ w?fh \ocK washer
g (Typ.)44\& ! and nut (Typ.
\
. LV ﬁV
Drain ‘dﬁsﬁi@i} .
/‘ y \ Drain
— 7"
Bent sfrip ¢ Coil insert &
10 gage 9/16" @ hole for
(Min.) x 2 M 1/2" @ bolt with
/2 x 2 x 1/4 » ) lock washer Bent strip
5 (Min.) WOBgGge ,
9/16" slot in (Min.) x 2
o2z x4 TRANSVERSE PARALLEL

PART PLANS SHOWING BRACKET ASSEMBLY

Revised: Dec. 2001 E3002
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SLAB DRAINS (CONT.) Safety Barrier Bridge Curb
PRESTRESSED DOUBLE-TEE STRUCTURES
NO WEARING SURFACE

3" + (Theoretical Top of

girder
slab thickness/1.25) Tlange

Roadway face of
edge form

RN :
444}' i }““‘V - PART PLAN OF
N N DRAIN BLOCKOUT
“ ! (2
| I " WOE
\ ‘\ l\ ER 2 ER
a i i ia Z 9 Z
immm|
i Bt e
— Tack weld bar 1/2" ) o o | N
‘ O to 42 x 2 x /4 %5;:: a N

L%AAA*Q Girder S#em4————%;
2 x 2 x 1/4
PART SECTION OF SLAB AT DRAIN

S PART SECTION A-A
Uj :‘N L//
5| e R /2 x 2 x 1/4
9 : . :N "
ks b - 45
s —
%w Ve |
L _2-3/8" @

- SECTION B-B
?d Bottom

of slab

Bar 1/27 0O x 7"\ h
—~ long (ASTM A709 E?Q;Sg of Girder

= Grade 36)
N P
T =

ELEVATION OF DRAIN

- -a Rod 1/2" @ x 3" (ASTM A709 Grade 36) or
Shear Connector 1/2" @ x 3" = (Typ.)

| E—
Typay—vﬂ//“ T_Txi‘*BGr 1/2" O x 7" long

(ASTM AT09 Grade 36)
PLAN OF DRAIN

Revised: Dec. 2001 E3002
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SLAB DRAINS (CONT.) Safety Barrier Bridge Curb

PRESTRESSED BULB TEE GIRDER STRUCTURES
NO WEARING SURFACE

CANTILEVERS 3-8“ DR MORE } } ]
€ Drain H= | —Iny
L <
| ‘ e [ .
| |
\‘H?‘T ’’’’’’ 7
| | I :\N
2// N A o - -
= S|3 Bottom of | |
== roadway slab-{ ‘
D | |
Sl /*TOD of roadway slab ‘ w ‘
I w I
S — . | |
o S b : o ? \
[v®) o ° . .
S . ;
} } L\\\§\\\‘< /”’//’J ELEVATION OF DRAIN
o v Rod 1/2" @ x 3"
I (ASTM AT09 Grade 36)
\ b emMin.) or shear connecTtor
| o 1/2" @ x 3"+ (Typ.)
| [ o c
| [ 6 0
| [ - S
Typ.
. J L <
| \ 4 80L G — |\
| [ - Qgg
| [ - = X
‘ ‘ | 1 £®; ~
| I NI v —
| NS
- o= 0
O | ! ﬁ/
| | ﬂ® 777777777 2// 2//
| N ‘
) g :\\\] o PLAN OF DRAIN
i< 34 ~
\ \ < .
| [ N .
o oS
| \ =
PART SECTION OF SLAB AT DRAIN
¢ 9/16" @ hole in angle for
Angle (1/4” min. - 1/2" @ bolt with 2 hardened
1/2” max. thickness) washers, l|lock washer, and nut
(3”7 min. legs) x 2" long ‘ Prestressed
Girder
web

¢ 9/16" @ holes for
1/2" @ bolt with lock
washer and

nut (Typ.)
Drain ) 7§’

i — . ¢ Coil inmsert & 9/16" @
58”5@22“‘D a4 hole for 1/2” @ bolt with
(Min.) x 2" o lock washer

/L 2 x 2 x 1/4 ‘5” (Min.)

9/16" slot in
L 2 x 2 x 1/4

PART PLANS SHOWING BRACKET ASSEMBLY

Revised: Dec. 2001 E3002
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SLAB DRAINS (CONT.) Safety Barrier Bﬁjdge Curb

PRESTRESSED BULB TEE GIRDER STRUCTURES
NO WEARING SURFACE
CANTILEVERS LESS THAN 3-8"

(Typ

/*Top of roadway slab

ezt

o0 Je «/ |
p— -
e |
4//
- ©
o C
5.0 ELEVATION OF DRAIN
L5t 5.
QOoC o 53
_ope
o8 E.C Typ. H
NI X —
— == =
e — 0 ‘ |
I A ! :
[ I =
s | I
© \ I
[
o|C H L<¢Rod 1/2" @ x 3"
= (ASTM AT7T09 Grade 36)
— or §heGr ogmmeofor
PART SECTION OF SLAB AT DRAIN PLAN OF DRAIN 1727 @ x 3% (Typ.)
€ 9/16" @ hole in angle for
Angle (1/4” min. - 1/2" @ bolt with 2 hardened
1/2" max. thickness) washers, |lock washer, and nut
(3" min. legs) x 2" long ‘ Prestressed
| GCirder
i web
¢ 9/16" @ holes for
172" @ bolt with |ock
washer and )
nut (Typ.) }
e e
T ] R
Drain ‘f%3h£§£}
4\7//

; — . ¢ Coil insert & 9/16" @
égmnggmp a< hole for 1/2" @ bolt with
(Min.) x 2" o | ock washer

Z 2 x 2 x 1/4 L7 (Min. )

9/16" slot in
L 2 x 2 x 1/4

PART PLANS SHOWING BRACKET ASSEMBLY

Revised: Dec. 2001 E3002
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SLAB DRAINS (CONT.) Safety Barrier Bridge Curb
GENERAL REQUIREMENTS FOR LOCATION OF SLAB DRAINS

No Slab Slab Drains spaced as outlined No Slab

Drains in this Section Drains

L1 L1

Toe of —

slope
ENRAATANN AN AN NN/ 2
\\// I
//\

g TWH\H\!\HHHHHHHHHHH\H\\ﬁ‘\\x\ R4
I Ground Line

(Survey Date )

Unprotected

Roadway & Drainage
Excavation Line

Ll 2-0" Rock Blanket
(No Surface Grout

FLEVATION or Type 3 Geotextile

Material)(Rdwy. Iftem)

5"+ Slab Drains spaced as out!ined 5«
in tfhis Section ‘

7R

/ ) H\ﬂmmHHHHHHHHHHHHHHHHHHHH 2/70// Rock Blanket
2=-0" Rock Blanket || Ground L ine (Surface Grout or
(Surface Grout or (Survey Date ) Type 3 Ceotextile

Type 3 Geotextile Material)(Rdwy. I[tem)
Material)(Rdwy. Iftem)

Roadway & Drainage

ELEVATION Excavation Line
Slab drains spaced as outlined in this Section
! /
T W \ ‘ No Slab Drains ‘ / f T
| |
o -
N J?

Roadway & Drainage
Excavation Line

Ground Line
(Survey

Paved End Slope
Date )

@ 1 (H:V) slope

(Rdwy. Item)
ELEVATION Paved End Slope
® 1 (H:V) slope
(Rdwy. Ttem)
@ See Design Layout for maximum slope of spill fill.

Revised: May 2001 E3000
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DETAILS OF MOUNTING LIGHT POLES ON CURB Safety Barrier Bridge Curb
(16” SAFETY BARRIER CURB)

11//

© e
,__~/I:j\(TyD. 2 E — _
- @ m
<;—\‘ S A Y A ::;ILT:Q Anchor Bolt
. - a2l &la \ )
% J L2\ 7}2 e e N
; ! VD ol | w|” B \
3 0 4 < . s
i E \ < \” %747@7 S <
§ & I ] U1 Tf kij ‘7TA%UT’4’“7"’”7‘* i
S1F é//// “T’?** :
o " T o -
5 ) uz \
XC’ i ¢ Anchor
| f 5 B oroup
L 2 J L ! 9//

o] PART PLAN PART PLAN
©
g — -
. ol 28" (30" Type B Pole) Levi‘ e o0
é; &lm 33" (45’ Type B Pole) | SHrreee =l Q18
N LN © 44\\\\\\X% © o} m
. = 4\ — — [ON O]
s -= |8
— 1< N g ==
- . @ﬂ. —l= R
5o £l #5-U1 & #5-U2 oo
Olt o+ s . - | <
r= NS g . 1" @ (30" Type B Pole) 3 Sl
NN > 1+ @ (45" Type B Pole) = | o
0| — = NN
# %‘3 " /7:<l SR ReY
— i3 —~Hardened washer
7 7' e and heavy hex
b b 3—#6 bars b 7q nut (Typ.)
s
| .
SECTION A-A SECTION B-B I Tﬁ;ﬂ?m
Note: Conduit not shown for . 14" U1
clarifty. See this section. 225
7+ U2
18" 144" 223" 145" 18"
RN ~ ol
<
ﬁ— 6//

Anchor bolfs and nuts shall be AASHTO M314-90 Grade 55. Anchor bolts,s nuts and
washers shall be fully galvanized.

Note to Detailer:
Extend slab transverse steel to edge of slab in blister region.

Revised: Sept. 2002 E3007
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JODINT AND RUSTICATION DETAILS Safety Barrier Bridge Curb
CAST—IN-PLACE 16” SAFETY BARRIER CURB

3" (Typ.) 1/22 Joint filler (No exp.)
‘} ¢ 1/4" Joint f£iller 3/4‘ Joint filler (Exp.)
\

) ) Y\ )
/ - // Rustication / - //

¢ Bent —=' \\f”‘i;?\\a/fo"mf between spans
Roadway face of curb

PART PLAN PART PLAN
CONTINUOUS SIMPLE
STRUCTURES STRUCTURES
%%447@ Joint filler @ support
\
10=0" + (%) (6" Increments) ! 10-0" + (%) (6" Increments)
| (8=0" Min.) | (8=0" Min.) |
| 2L (Typ.) 13" (Typ.)
\ ‘ \
\ ‘ \
f=——R-Bars
. || E T =SS - - - ___TllEZc=C="=""" """ —_—_"—_—"fOpyEZz===—=="*="
7N ‘ ZWN] ZGRN] 7R Vﬂ; Z80N ?D-'x\ ZN] ‘ 7&“\
\ ! \
1/4" Joint filler (Typ.)
ELEVATION
ALL TYPES OF CONTINUOUS STRUCTURE
(¥) No more fthan 1/4 span on short spans (40-0" or less). Joints are
located fTo prevent cracking in negative moment dreds. Spans gredter
than 125" requires ftwo 8-0" (Min.) joints on each side of support.
See Section 2.4 for filled joint details.
Top of safety
/ barrier curb
v Note: Rustication To be
b ) used on highway grade
- e separation only.
N IR End rustication 4-0" from
s 2

end of wing.

Roadway Tace

PART SECTION SHOWING
RUSTICATION DETAILS

Revised: May 2001 E3000
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Page: 4.10-2
Safety Barrier Bridge Curb

JOINT AND RUSTICATION DETAILS (CONT.)
OPTIONAL SLIP FORM SAFETY BARRIER CURB

Note: All joints and gaps required
for expansion need To be provided
in the barrier curb.

- 1"
= 3/8" Backer 3/8” Bevel., 1/2" Radius or
0|
ol alternate as approved
z| = by the engineer
A+
C
SIS Silicone joint
o sealant (See
r—- SDGCIG[ :
rovisions
} Z8RN] [j i
e ' 5 A
C = oY
PaLe 7k 7l < Z o 0|2 .
f)g » b e oo~ % . 3/8" Backer rod
RS — [ oV B T4 2
g, ._° T | o7 6 _ |5 (19p)
C+—- cr—2 1% Yp- il
9527 13 13" dcown 2
0057.7
—— 0 > /7 —— O >
— O 00O 2 2// —0Q0O
Y —dar
SECTION A-A v Bwa SECTION THRU JOINT
%%gg*@ Silicone joint sealant @ support
\
10-0" * (k) (6" Increments) ! 10-0" = (k) (6" Increments)
| (8-0" Min.) | (8=0" Min.) |
=& Silicone ! 25" (Typ.) ¢ Silicone—=
! joint | joint !
\ sealant ‘ sealant \
\ ‘ \
i=—R-Bars
Vg ‘ Vg Vg Vg Vg 1 g Vg Vg ‘ Vg \
\ ! \
ELEVATION
ALL TYPES OF CONTINUOUS STRUCTURE
(%) No more fthan 1/4 span on short spans (40-0" or less). Joints are
located fTo prevent cracking in negative moment areads. Spans greater
than 125" requires ftwo 8-0" (Min.) joints on each side of support.
Top of saftety
/ barrier curb
ﬁ%479 S}\Tioge joint
o Note: Rustication to be ‘ SGGKGH ;
» . used on highway grade ! acker ro
- N separation only. S
= N b / 1"
N Lo | TS End rustication 4-0 jr ‘ §\\\j
~ - 2 | from end of wing. | Rustication
—
Roadway face / 7 //
= P
N N ¢ Bent——= Roadway face
of curb
PART SECTION SHOWING S Fa
RUSTICATION DETAILS STRUCTURES

Revised:

July 2002 E3005
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PLASTIC WATERSTOP ON BRIDGE Safety Barrier Bridge Curb

Un several of our bridges we have experienced wdfTer seepdage

at fthe fTilled joinftfs in the curb. [n addiftion fo unsightly water
stains, Tthis seepage creates expensive maintenance problems,
particularly now that deicing chemicals are widely used.

To eliminate this problems use a plastic waterstops as speciftieds
and Tn accordance with details shown below.

Use a plastic waterstop at all safety barrier curb joints on grade
separationss except over railroads and county roads.

Use a plastic waterstop on lower safety barrier curb joint only,
for structures with superelevation on grade separations.

/‘6//
7// 7//
2//
4//
. \
M
o
leo * o
il
~ 1/4" Joint N
filler o
N
Const. joint

4" Plastic waterstop Std. Spec.
1057.2.1 (Centered on joint)

* Rustication to be used on highway grade sepdaraftions only.

SAFETY BARRIER CURB
JOINT FILLED

W@H
7// 7//
2//
3// 3//
< \
M 7
4” Plastic 1/4" Joint >
waterstop Std. il ler 2 =
Spec.1057.2.1
(Centered on
joint) ;; S
O
©| ™ X T
P —
3 FEﬂ\& 7§< <F°
SIDEWALK
SAFETY BARRIER CURB U const. joint

JOINT FILLED

Revised: May 2001 E3000
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Page: 4.12-1

All
an historical
gstabl ished.

expansion jo

Plate 3/16"

Vvisual

ints shal

record showing Total

DETAILS OF EXPANSION DEVICE MOVEMENT GAUGE

Safety Barrier Bridge Curb

be equipped with a movement gauge so
movement can be

\

-

=

0

7 o
x 1 0}
Top of safety £§§
barrier curb N -0
> =0
N 2
EN - _ v
— 0

o iy ) 0
+ 0O
[ L1 38
aliv}
[N T — =

It
Wt HiH

Exp.

gap
E 60°

&6 " H_r” 1" H\_H 1" 1"
cc ] T3 S 6
o+ ‘ ‘ 9
C-—v c
038 k’\/\/ o g;
Co— Face of safety groo
hSoc barrier curb oow ~
O—CO RCEh=
o C?g w>®(:®-6
S@ﬁ@w PART ELEVATION OF BARRIER CURB x500a
Egggé SHOWING MOVEMENT GAUGE <290
< +
SBO% 7 " " " Vi :8%%@
PR 1 3 5 Fxp. gap 6 1 Loso¢
\ \ @ 60° F !

Outside face
barrier curb

Add fol lowing no

Nofes:

A movement gauge
bridge at all
All steel shall
Cost of movement
included
Barrier Curb.

=/

barrier curb

Face of safety

PART PLAN OF BARRIER CURB
SHOWING MOVEMENT GAUGE

tes to plans.
shall

be galvanized.

gauge,

comp letfe—in—place,
in the contract unit price bid for Safety

shall

be provided on one side of
safety barrier curb expansion joints.

be

\\—fOufsTde face of

barrier curb

against surface

Revised: May 2001

E3000
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DETAILS AT END BENTS Thrie Beam Bridge Rail
4L//
Direction 4 6L

€ 3/4" x 2-1/2"

¢ Post (end of bridge

. f Traffi
rail for payment) © ra '

Slotted Holes

fl=— 12 Gage
. e n ¢ 29/32"7
Bolts tightened ! DETAIL "E : - 7
to snug tight \ =— ¢ Post . : x 1=1/8
condition only | ‘ (Perpendicular 4%~ Slotted
and burr fthreads. ! | to S‘Gb>“““%j Holes
e - 1 ELEVATION
"e 1 W\U i T T S
DETAIL "F PR e ey P
\i\\ L il 2733
ji rUl ‘ ) 125" | Lap
7 = Fnd wing 7is 7y 75
S : <
S S
.
7,5 PLAN ™
7.5 DETAIL “F”
7 7
/‘ 2 1" 6 /73 1" 6 /73 1"
(Min.) (Max. ) (Typ.)

PART SECTION AT END BENT
SHOWING THRIE BEAM RAIL

Note: AT bridge ends for two—way pavements use guard rail at all four corners,

and for divided pavement, use a guard rail at enfrance ends only (unless
required at exit end for a high fill).

Use a fransiftion section on all stafte system structures and on all off-system
structures which have guard rails on the approaches.

Use flared ends on off-system structures which do not have guard rails on
approaches.

¢ Post (end of bridge rail for payment
and beginmning of bridge anchor section)

f%AfQ Post DETAIL “E”
| (Perpendicular
| to S\@b)ggggg%ﬂ
Direction *‘“T% 777777777777 - (% \
of Traffic ‘1 AFT ﬁ‘Vl
- :1‘ :g Nf:
‘ = =
L [ [
; i i Ll |
" 7S 7S End . y
Cut top J : b - e e C§é£%§
channe | ‘ ¢ PosT S
flush >
with end _ 127
of end >
post — = (Min.)
v b < ?b: =
" "
DETAIL “E 63" 63"
(Typ.) (Max.)
PART SECTION AT END BENT
SHOWING THRIE BEAM RAIL
Revised: Sept. 2001 E9001
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Thrie Beam Bridge Rail

DETAILS AT JDINT OPENINGS
JOINT OPENING (THRU 2")

Permissible regular

splice between post . . .
for 126" +hrie Expansion splice in channel

v shall be made at first post
beam sections only. on e¢ifther side of fthe joint.

Crh [ i i A Direction
= t = —
e 1 o =5 of Traffic
| '

€ Post perpendicular

fo slab (Typ. ) ———= ‘ Joint Opening

|
100 (MTH.)‘ (Thru 2" opening)

PART SECTION THRU SLAB
SHOWING THRIE BEAM RAIL

Note: Expansion splices in the Thrie Beam Rail shall be made at eifher the
first or second post on either side of fthe joint and on structure at bridge
ends.

When the splice is made at the second post, an expansion slot shall be
pravided in the Thrie Beam Rail for connection to fthe first post to allow
for movement.

In addition to the expansion provision at these expansion joints. expansion
splices in the Thrie Beam Rail and the channel shall be provided at other

locations so that the maximum length with expansion provisions does not
exceed 200 T+t.

JOINT OPENING (OVER 2")

12”7 (*+) at T0°F

No splice plates at (Free sliding lap)
this type joint. Same as joint opening
¢ Post perpendicular (Ends of C8 x 11.5)
to slab (Typ.) —
I N T Direction
< L Lol < " of Traffic
T T t
[ Ll [

7
" ‘
127 (Min.) =—¢ Post
- | (Perpendicular
18" (Max.) [ to slab) — =
. . \ \
Joint Opening ‘ 613"
(Over 27 opening) (Typ. )

PART SECTION THRU SLAB
SHOWING THRIE BEAM RAIL

Note: See this bridge manual section for Thrie Beam Rail splice details
and channel member defails.

Revised: Sept. 2001 E9001
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SYSTEM 1: DETAILS AT RAIL POST Thrie Beam Bridge Rall

TYPICAL CONNECTION
System 1: Applicable for new construction and all slab depths > 8-1/2".

Connection design load is 1.5 times plastic moment copacity (Mp) of W6 x 20 post.
For details used for rehabiliftation structures, see section 3.90.

5
68

18L” B lockout—to—-Post Conn.
@ ¢ 2 Holes 13/16"@ in
We x 20 Post flange and
kW6 x 20 W6 x 15 Steel | W6 x 15 Blockout flange
Detall “B” Post B | ockout
T} (vertical) (13-5/8" 1ong) | @ 2 Hex head bol+ 5/8"@ with
P Ttwo washers and hex nut in
PO BN W6 x 20 Post flange
/ | \
7 B @}@u a Thrie Beam—-to-Blockout Conn.
— f o|®o I S ¢ 13/16" x 2=1/2" Vertical
; AN 7 ZE slofted hole in We x 15 Blockout
o i_\\ | // flange (=)
a < et -—a -
4 A ~4- ¢ 5/8"@ Carriage bolt with
O i oo one flat washer and hex nut
g i ~ (%) Required on one side of web
— e - — .\ only, but may be provided on
. ! both sides of web at the
o ‘ contractor’s option.
C
o ‘ (¥%) Tack weld same size bar (32" long and
i centered) as slab longitudinal reint.
2 534 Optional +o wrap bolt+ under slab long.
= =y reinf. provided that 1” clearance is
1 “ ‘ maintained to bottom of slab.
! ﬁEwg Plate Top of SIab (@) 3 Bolts 1”@ A307 with hex nuts
‘ #ﬁﬂ . Grade 36 X;ﬁ and washers
— B T |
- il f @ 2 Bolts 1”@ A307 with hex nuts
RIS : w and standard flat washers.
— | uk Use same length bolts in End
= | ; Bent Wing as in slab.
‘ i ! - F () Bevel bottom of post (slope 2%
| | — Bolts in bridge or slab elevation). Galvanize
427 75" slab (see Base Plate after fabrication.
| . " 1"
- - Detai l C™.
#4 Hairpin (cgmﬁered] () Nominal roadway width and face
[see Details D7) of Thrie Beam Rail
PART SECTION THRU SLAB
AT RAIL POST 26"
16" ‘ )
- <
N (oY . .
— W6 x 20 Post #4 Hairpin
" z / /
L—1-1/4" Base Plate
AL DETAIL D"
[ I o
I IZN ——Wing Wal l
P N .
O— I | . Zew
I ~ o
I — T
- I
- N | S—|
N e O
\\\\\\\\\\;%#//’ W5%”
11 /1
DETAIL "C
PART SECTION AT END BENT WING Bolt shall not be bent in slab
depths greater fhan 14", use 12"
straight embedment.
Note: Design weight of (12 gage) Thrie Beam Bridge Rail = 35#/|in. f+t.

Revised: Dec. 2001 E3002
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Thrie Beam Bridge Rail

2 Button head 5/8"@
bolt with one flat
washer and hex nut

=5
Cop ROt / o l——c8 x 11.5
Angle
>\15/8”@ Hex head

bolt with two
= washers and hex
nut

SYSTEM 1: DETAILS AT RAIL POST
TYPICAL CONNECTION (CONT.)

DETAIL “B”

¢ Two 5/8"@ Carriage
polT with one flat

washer and hex nut
: We x 20 Posl/7 \ %

///;h(°e Beam
7 I ai
| \
o N ﬁ ,,,,,, i} ,Xi }
: 4
\
S ) A B A \
~. \\\ |
- N |

We x 15
Steel Blockout

¢ 2 Hex head 5/8"®
bolt with two washers
and hex nut

SECTION A-A

We x 20 Pos+4—\\\\\\\\\

1-1/4" Base P\Gfeuw\\§
Around F\Gmge§>———%>—f

|
@

|

|

|

1
12"

o

p ¢ 3 Holes 1-1/4"w
¢ 2 Holes 1-1/4"@ in base plate
in base plate

1-1/4" BASE PLATE

Revised: Dec. 2001 E3002
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CHANNEL MEMBER DETAILS

2 Button head 5/8"¢
bolts with washers

Page: 6.1-5
Thrie Beam Bridge Rail

Splice and hex nut
P\G#GA—\\ C8 x 11.5
| |
= Fos-erw T Sw el
% bt = é e =
Il
ca o« 1155$>L &1, 2 Hex Head 5/8"2 O}ﬁé\ 5 « 11.5
| bolts with washers | \\\g,
. i and hex nut I Cap Rail
iGD‘RG\‘ I " Angle
nare I =——Ww6 x 20 W6 x 20 |
o0 post Fost o0
Nk N

CONNECTION TO
RAIL POST ELEVATION

R
2

1
- =

= Y\cg x 11.5
7T”£€%Ei7‘ ,,,,,,,
T? I @'Zf <

C8 x 11.5 N

R A A N

¢ 4 Slotted Holes

Splice Plate

s

¢ 2 Holes

13/16" x 1-1/2" Cap Rail Angle 13/16"@
Cap Rail Angle
CONNECTION TO
TYPICAL SPLICE PLAN RAIL POST PLAN
1
77777 ——— 8
Shop or fTield splice SR\\\\
at any location = é%””2;77f>g;
(Max. one per panel)
,,,,, =8 X 11.5
(Typ.)
OPTIONAL SPLICE
5\2//
2 ikr i‘q
| Ty O 134"
H 4 ~
il ;W E)‘u)
i <‘r !‘\H\‘ B
Vertical ‘ /‘72‘// :‘ WL// !3//! !3//! WL//
. TOP VIEW n 44§;T4{<;54‘ }54>L4W<;§7
o o % l || ||
S . e w flpee e
X @G@ B
14" 24" € 2 Slotfed Holes
137167 x 1-1/2 Q 4 Slotfed Holes
SIDE VIEW 13/16 x 1- 1/2

SPLICE PLATE
CAP RAIL ANGLE

(£3-1/72 x 3-1/2 x 5/16)

Revised: Dec. 2001
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CHANNEL MEMBER DETAILS (CONT.) Thrie Beam Bridge Ratl |

2 Button head 5/8"@
bolTs witTh washers

Expansion and hex nut

Splice

I
[
N 7"
C8 x 11.5 /6fw 2 Hex Head 5/8

h pbolts with washers
Cap Rail I and hex nut
(k)

Angle
I Expansion
We x 20 I Cap Rail Angle

Post ——=

EXPANSION SPLICE ELEVATION

q; 2 S‘O“»“»ed 1 Lz// 3// 2// 3%// 2//
Holes 13/16"

x 1-1/2" L] L+ 2 Slotted
. ii\4\f>z” : ! Holes 13/16"

o T ] S

e S NS =5

\7\7‘&?77\7\ I .

| uwﬁ?zjgi} L

o |- fers]

Expansion
Splice

Plate Expansion

Cap Rail Angle
EXPANSION SPLICE PLAN

Expansion slots same side of post as exp. joint

5//

3 " —I~ | =~

‘ N
7},EF, < ¢ 2 Sloftted ‘ (I | | -
I 2? Holes 13/16" === T
oo x 1=1/2" —=—A—= |
Vertical L : i 1z |37 33] 2"

TOP! VIEW ET' “%>F‘rg%>‘ <~
% R i
o ~ 74—~£pg{p4—h{%3%€%3~7
WI‘// ? SJ/OTfed HOJ/@S K
137167 x 1-1/2
SIDE VIEW ¢ 2 Slotted Holes
1316”7 x 2=1/2"
EXPANSION SPLICE PLATE

’

EXPANSION CAP RAIL ANGLE
(45 x 3-1/2 x 5/16)

(k) For details of Cap Rail Angles see page 6.1-5 of fthis section.
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THRIE BEAM RAIL DETAILS Thrie Beam Bridge Rall

¢ 29/32" x 1-1/8"

Slots at regular

splices and 29/32" ‘

x 2-1/2" slots at I

expansion splices 1 Direction
© —- :

¢ 3/4" x 2-1/2" S of Traffic

Reqgqular slots and

3/4" x 3-3/4" exp. & <

slots at post ‘ A+ splices between

posts. eliminate fthis

§> slot or provide bufton
&) head bolt.
| \
° 1 ¢

(at regular splices) 2" Lﬂ%”\4%(J 2
| " ‘ " ‘ "

(at expansion splices) 23" L}% 33 ! 23

THRIE BEAM RAIL SPLICE DETAILS

abt. ¢
Neufral axis 00"
——
H -
- ;,‘l\o \% + -
s | e = e
e _ -
e
S o
a Y N 7
2 3/87 R.
o (Typ.)
T 0
SECTION THRU THRIE BEAM RAIL
Note: 5/8" © button head oval shoulder bolts
10 Gage 12 Gage with hex. nuts at all slots. (Thickness of
Area |4.0 sg. in.|3.1 sqg. in. hex. nuts = 3/8” min.). Special drilling of
Section . . the thrie beam may be required at the splices.
Modu lus [£-80 cu. in.2.19 cu. in. (All drilling details are to be shown on

the shop drawings.)

Note: Thrie Beam Rail weight = 10.6 Ibs./fft. for 12 gage.

Revised: Sept. 2001 E9001
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SYSTEM 1: DETAILS FOR DOUBLE-TEE STRUCTURE

Thrie Beam Bridge Rail

Note: For details not shown. see page
6.1-3 thru 6.1-7 of this section.

1/2" Radius or

3/8" bevel

o

>

}7 —

N *

" ~
Plate 1/4" x < o
2—1/2" x 2=1/2" —— = o

Const. J+.44/

¢ 2 Bolts 1"@ A307
with hex nuts and //éﬁj/ﬂ

7
washers ——

‘ ¢ 3 Bolts 1”@ A307
wifth hex nuts and
washers

PART SECTION AT RAIL POST

() See Double-Tee Section in Bridge Manual.

¢ 2 Bolts 1"@ A3Q7 /
for the Thrie Beam ,
Rail Post

2//

S

.

¢ 3 Bolts 1”@ A307 for the
Thrie Beam Rail Post

BOLTS IN GIRDER BOLTS IN DIAPHRAGM

PART PLAN AT INTERMEDIATE BENT

Note: Adjust the Thrie Beam Rail Post spacing to meet the requirements
as shown abaove.

Revised: Sept. 2001 E9001
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Thrie Beam Bridge Rail

TABLE FOR THRIE BEAM RAIL ON HORIZONTAL CURVES

Thrie Beam Rails on Horiztal Curves ()
Radial to Face of Rail Maximum Chord Length Fabrication
. ! / /"
Over 4,000 43-9 . -
)
¥ Qver 2.230° — 4,000’ 3137 fprnish and erect in
S Over 1.250° — 2,230’ 250" 'g PP ‘
=
_ o / g Bevel weld chord sections
0] Désgr4ggo’ Jgég@ W68/739// of channel or fTabricate
£ to the required radius.
g
5 Thru 2507 0 Fabricate fto required radius.
‘Qﬂ%f Over 1507 Furnish in straight sections.
Loo
Emcc Thru 1507 Fabricate to required radius.
(%) Loss of half the tolerance provided between bolts and holess or befween
splice plates and rail members has been allowed in defermining fThese confrols.

Revised: May 2001 E3000
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CONDUIT SYSTEMS Conduit Systems
General

Conduit systems shal |l be provided on structures when specified on the Design Layout.
All Conduit shall be rigid non—metallic schedule 40 heavy wall PVC (Polyvinyl
Chloride Plastic). See Section 4 pages H4-A1 and H4-A2 for appropriate notes.

Size

Conduit size shall be specified on the Design Layout.

Location

Single 2" round conduit shall be placed in the slab.

Single conduit greater than 27 round shall be placed in the barrier curb

(4”7 @ max. for bridge without sidewalk,. 37 @ max. for with sidewalk).
Placement of mulfiple conduit shall be determimed on a case by case
basis. UOptions include placing conduit on hangers, encasing conduit

in concrete that is attached to slabs and encasing conduit in safety
barrier curb if there is enough room. Multiple conduits are not al lowed
in curb when sidewalk is used.

See page (.1-2 for example details.

Expansion Fittings

Expansion Tifttings shall be specified on the plans when condui+ passes
across expansion devices and Tilled joints, including Tilled joints in the
barrier curb when conduit s located in the curb.

Expansion movements shall be specified at each location of an
expansion fitting. Expansion fittings shall be able to accommodate
movement 1-1/2 Times the designed expansion movement or 4 times the
joint filler fthickness rounded to nearest half inch.

Example 1 — Plate Girder with expansion length of 300 f+.

AlSTeel) = (0.0000065)(140)(300)(12) = 3.276 inches
ACFitting)total = 1.5 x 3.276 = 4.914inches
ACFittingleither direction = (4.914/2) = 2.457 inches

Use 2-1/2 inches in note H4.7.

Example 2 — 1/4" Joint filler in curb
AlFitting)total =4 x 0.25 = 1.0 inch
AlLFittingleither direction = (1.0/2) = 0.5 inch
Use 1/2 inch in note H4.T7.

Junction Boxes

Size and location of junction boxes shall be specified on the plans when g conduit
system is used. The minimum size junction box for 2" round conduit is 12" x 12" x
4”7, The minimum size junction box for greater fthan 2" round conduit is 12" x 14" x
6”7, The minimum size junction box for 4" @ round conduit is 16" x 12”7 x 6”. No
more than one 4”@ conduit shall be allowed in safety barrier curb and none are

al lowed when sidewalk is used due fto clearance problems with reinforcement and
inadegquate concrete cover. Multiple conduifts are not allowed in safety barrier
curb when sidewalk is used. A juncTtion box shall be located in a wing at each end
of the bridge. Junction boxes shall also be located on the bridge when junction
box spacing is greater than 250 feet. Junction boxes located in the slab or
barrier curb shall preferably be located in areadas accessible from underneath the
bridge. See Page 7.1-3 for details of locations of junction boxes.

Revised: May 2001 E3000
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Page: 7.1-2

General Superstructure — Section 3.30
Condui+ Systems

CONDUIT SYSTEMS PLACEMENT
(%) Use 2" @ or 3" @ conduit for bridges with sidewalk:
Use 4" @ (Max.) conduit for bridge without sidewalk.

(k) Multiple conduits are not allowed when sidewalk 1s used.

4" @ conduit not allowed in curb when sidewalk is used.

" @ Condult

SECTION QOF

COﬁES{%GTNGELAB CONDUIT IN BARRIER CURB
ra Pedestrian
Fence
2” @ Conduit up to Condui T
37 @ conduit (k) -
'D"Q
| S Fa e 3
SECTION OF MULTIPLE i AN 13" cl
= 3" ¢l.

CONDUIT IN BARRIER CURB

SECTION OF MULTIPLE
CONDUIT ENCASED IN SLAB

Top of Roadway Slab

70N 72?% S
[se]
——tzzzg§7 i Threaded
Steel
Rod

¢ Galvanized Cone
Expansion Anchor

Suppor T Pdfe/////‘égi:> §22i>
S~ Detail A Multiple ég;;} <EZ:> i;>kSpecerS

Conduit ||

\
Support > i w

Bar DETAIL A

PART SECTION OF SUSPENDED CONDUIT AT DRAIN

Revised: May 2001 E3000
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General Superstructure - Section 3.30

Page: 7.1-3

DETAILS OF JUNCTION BOXES

Condui+ Systems

A
w |
‘ |
|
i /
I Expansion— | |
| | Fiftting
Fr————— b - ——————x-q P —_————————— =
“é ;;l\ Junction Box
Y \
- N C
b%g: Const.’ [
P Joint ___=Psc-——77
—— - //
/ Y
6!/ C. /
<
Cap _ N
s N
75*‘ ‘
Const. joint—] %~ A PART ELEVATION OF
JUNCTION BOX IN WING
g
—
Junction Box
PART SECTION A-A
ey o
I , (Min.)
27 @ Condui Tt <
E— Siecﬁgr ghg: hl
1% 7 T
T 4 e 7Y
" J Ti B
SECTION OF JUNCTION
SECTION OF BOX IN BARRIER CURB
JUNCTION BOX IN SLAB (Note: if multiple conduits, 4" @
conduit not allowed in curb.)
Revised: May 2001 E3000
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HINGED BEAM CONNECTIONS Longitudinal Diagrams

The following sheets showing diagrams of various joints in steel structures dare
intended to be guides primarily for fthe determination of horizontal longitudinal
dimensions for fthe plan view on the first sheet of plans.

These diagrams are not fo be detailed on the design plans. However, The
arrangement of the joints should be useful in detailing the longifudinal
diagram for sfructural steel, parfticularly for bridges on grades and vertical
curves.

Longitudinal dimensions for the plan of sfructural sfteel and for fthe plan of
slab shall be horizontal from ¢ bearing to & bearing.

For proper correlation of details when developing plans for widening or

redecking bridges. match fthe method of dimensioning on the new plans wifth the
method used on The originals.

Point of hearing
rotation

T STIFE. Plats

Makes hor i - .
! exceads %%?ﬁgiée‘{,grﬂde

Fwisa,
paral | & T gradea. - make

point of bearing I
rotation i

H Point of rotation

<—¢ Bearing &

¢ Bearing & ———=
vertical ine

\
\
|
i ! vaertical |ine
i Design Layout Cantilever 1 Design Layout (Span) 1

Hor izontal
Dimensions

GEOMETRICS FOR HINGED BEA
FOR BRIDGES ON SAG VER

—AZ
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HINGED BEAM CONNECTIONS (CONT.) Longitudinal Diagrams
\ \

\ \

‘VD“ VoS 7S 7. 7S 7 S rig |
§F*_E*__” ,,,,,,,,,,,,,,,,,,,,,,,,,,, %8
| ‘ |
F%“‘*@ STift. Plate %%444*@ Stiff. P\GT%“““‘4%%

\
L

S T

Design Layout Cantilever Design Layout (Span)

GEOMETRICS FOR HINGED BEAM CONNECTIONS
FOR BRIDGES ON FLAT GRADE

plate

Point of bearing
rotation

\

! ¢ Bearing &
Point of ‘ vertical Iine \

\

\

i rotation |

! Design Layout Cantilever ! Design Layout (Span) |
Hor izontal
Dimensions

GEOMETRICS FOR HINGED BEAM CONNECTIONS
FOR BRIDGES ON STRAIGHT., PLUS GRADES
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HINGED BEAM CONNECTIONS (CONT.) C Longitudinal Diagrams

Point of bearing
rotation

i al
Make horizont ar
axoasds B Otharwi o

paral l=l 1o grade.

H
!

%ﬁ*“~@ STifef.

@ Sstiff. Plate f

| Point of rofafion

P!a#e‘\~‘__‘_€4

Girder Len
H Girder Lengfh | aTh |
|

%%4444————79 Bearing & | ¢ Bearing &

‘ vertical Iine i vertical ling— -

| Design Layout Cantilever | Design Layout (Span) !
Hor izontal ;
Dimensions

GEOMETRICS FOR HINGED BEAM CONNECTIDONS
FOR BRIDGES ON CROWN VERTICAL CURVES

§ V.S 7. 7]
y
e e e i
\
\
\ Jo Point of bearing
! ) rotation
| Al'l corners 90°
‘ on this girder
\
\
\

Horizontal H

]
| H
\ le——¢ stiff. Plate

——Point of rofation

;%444,@ Stiff. Plate | Girder Lengfh

\ . ! . |

| Girder Length | ¢ Bearing &

\ iz////giverchO\ e

i Design Layout Cantilever ‘ Design Layout (Span) |
Hor izontal ;
Dimensions

GECOMETRICS FOR HINGED BEAM CONNECTIONS
FOR BRIDGES ON SAG VERTICAL CURVES
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%//A*HOFTZOHTG\

=¢C Stiff. Plate o
=~ Point of rotation ﬁ%‘““@ STifF. PlOTe‘\—‘\_‘_€4

\ Cirder Length
| Girder Length | !

\ 1
5%4444————7Q Bearing & //////////ﬂ
vertical Iine
! Design Layout Cantilever ! Design Layout (Span)
Hor izontal ;

Dimensions

GECOMETRICS FOR HINGED BEAM CONNECTIONS
FOR BRIDGES ON SYMMETRICAL VERTICAL CURVES

General Superstructure - Section 3.30 Page: 8.1-4
HINGED BEAM CONNECTIONS (CONT.) Longitudinal Diagrams

‘ .

§ ‘ VDQ Vb“ V.S VDQ

e

\

‘ I

\ Poimfvo{ bearing

‘ All corners 390° “ rotatrion

‘ on this girder

\

\

\

\

=

Point of bearing
rofation

Make horizonta)
f?C 2

SXCasds £, thﬁfV\ggﬂdmnk

pParal s +9 arade. ©

=———Point of rotation

@ STIfF. Plate il Estify,

| Cirder Length an Girder Length ¥
|

=— ¢ Bearing &
vertical Iine

Design Layout Cantilever Design Layout (Span) }

Hor izontal
Dimensions

GECGMETRICS FOR HINGED BEAM CONNECTIONS
FOR BRIDGES ON CROWN VERTICAL CURVES
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HANGER BEAM CONNECTIONS Longitudinal Diagrams

Point of

: hn
Girder Leng C l rotation
in \
: 5

Point of
rotation

Pin

Girder Length

Hor izontal
Dimensions

GEGMETRICS FOR HANGER BEAM CONNECTIONS
FOR BRIDGES ON CROWN VERTICAL CURVES

Girder Length Point of
‘ rotation |

! Design Layout Cantilever \ Design Layout (Span) \}

¢ stiff Plate

Point of
rotation

Girder Lengfh

Design Layout Cantilever ! Design Layout (Span) i
Hor izontal ;
Dimensions
GEOMETRICS FOR HANGER BEAM CONNECTIONS
FOR BRIDGES ON SAG VERTICAL CURVES
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PIN PLATE CONNECTION Longitudinal Diagrams

| U

\ Point of FO*O*ZOQ\-‘\—‘~€4

| |

\ \

| Design Layout Cantilever i Design Layout (Span) |
Hor izontal ;

Dimensions

GEOMETRICS FOR PIN PLATE CONNECTIONS
FOR BRIDGES ON CROWN VERTICAL CURVES

i i l
+$“““‘Pofn+ of i Poiﬁf"0{’~’~%#
f rotation | rotation “
| | |
] | i
} Design Layout Cantilever ! Design Layout (Span) |

Hor izontal ;
Dimensions
GEOMETRICS FOR PIN PLATE CONNECTIONS
FOR BRIDGES ON SAG VERTICAL CURVES
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LONGITUDINAL SECTIONS (STEEL STRUCTURES) Longitudinal Diagrams
EXPANSION DEVICE AT END BENT

Gap as required Gap as reguired
75‘1 ¢ ¢ ] 2
J;%%<T Channel shall be turned :
Keyed s as shown, except for 4 Keyed
const. exfreme case (k%) const.
joint joint
] 2R
b <—Stiff plate Conn. |plate ———= 4
Keyed Keyed
const. N L const.
joint LA joint
Vbﬂ 4& (Min.) (%) 4" (Min.) /%ﬂ AN
37 (Min.) (k)
7. ¢ Raaring ¢ Bearing >N
Backwal | N i — Backwal | as
g; giQ%‘;%d N ! Min. required ! // required by
Joeetd ! Min. requiread for backwal | ‘ design
/ for backwal | & exp. device

& axp. device

BEARING STIFFENER CONNECTION PLATE
STRUCTURES NOT ON GRADE
(TYPICAL) .
Gap as required Cap gs required
Hor izental dimension
\%%A*V%V*TCG\ (at ftop of web) 1
¢ Stiffener 1 . . . N .
plats I Hor izontal dimension ¢ Stiffonar L Vertical
(at Top of vah) olate ‘
75 ' ' } 7y
|;%}J L\g\:]Keyed
conet. ] - — [ const.
joint 7,5 joint
7. Exp. gap +
3 -
Keyed — ) 7 min.
const. 7'

\
Point of Point of ! 7
rotation rotation ! const.
\

7 7 oint
o ; ¢ Bearing b e
Backwal | \ \
as required [ ¢ Bearing ——=
by design | \
i Horizontal dimension ‘ Zﬁ
(¢ brg. to € brg.) Backwal | as
STRUCTURES ON GRADE ggggT;ed by
|
(TYPICAL) <
(%) Parallel fo Girder. All other dimensions shown are normal to backwall.

(¥%) See Bridge Manual Expansion Device Section (3.35) for dimension of

overhang from end of stringer or girder to face of plates, edge of concrete
or face of vertical leg of angle.
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Page: 8.2-2

LONGITUDINAL SECTIONS (STEEL STRUCTURES)
NO EXPANSION DEVICES AT END BENT

2—-Layers 50#

)

roofing felt

4//

(CONT.)

(Min.)

(%)

Longitudinal Diagrams

(Increase
i+ necessary to clear
anchor bolts of a flat

plate beor?mg>4—\\\\

2—Layers 5C
roofing fTel

<) x Bk
—| O - - - c
== 7 SN / Z|c
T =
o = Channel shall be turnped Sl €
- as showns except for
’: exftreme cases
Const Const.
joint 9 joint
7 plate Conn. |plate ——
Keyed .
const.
joint
4& (Min.) (%)
¢ Rearing
—=
BEARING STIFFENER CONNECTION PLATE
STRUCTURES NOT ON GRADE
(TYPICAL)
Hor izontal dimension
@‘sii{£amer444ejr%‘*\ef*‘Cﬂ‘ (at top of weab) %%AA*VGKTTCQ\
plate ‘ . . . ,

I Horizontal dimension ¢ Stiffanar . 2-Layers 50#
2-Layers 50% tatr top of weh) plate | roofing felt
roofing felt :

Const.
Cons+. 7
joint < joint
2”7 (Min.)
Keyed .
const. ) S
joint - g
Point of Point of Eﬂ —Keyed
rotation rotation const
¢ Bearing joint
i ¢ Be@r?mgggggﬁ
\ Horizontal dimension
(¢ brg. to ¢ brg.)
STRUCTURES ON GRADE
(TYPICAL)
(>¥) Parallel fto Girder. All ofther dimensions shown are normal to backwall.
(%) 18" min. (Use same dimension as the expansion device end on 3-span
continuous, if 7T is not more than 2" greater.)
(KK) 3" min. for type C. D and E bearing. and 2” min. for an elastomeric bearing.
Revised: May 2001 E3000



Bridge Manual

General Superstructure — Section 3.30 Page: 8.2-3
Longitudinal Diagrams

LONGITUDINAL SECTIONS (STEEL STRUCTURE) (CONT.)
INTERMEDTATE BENT

7N
2" Min. (%)
. 4‘_' ’—ﬁy. '-J_'
2”7 Min.
NO EXPANSION DEVICE EXPANSION DEVICE

@D 1/2” minimum overhang from end of sfringer to face of plate,
edge of concrete or face of vertical leg of angle.

@ GCap as required for a parficular fType of expansion device.

3 Expansion device gap plus 1-1/2" minimum (taken parallel to ¢

stringer ).
(%) Parallel to Girder. All ofther dimensions shown are normal to ¢ Bent.
Blockout shown is for Elasftomeric Expansion Joint Seal. Check Design

Layout for Type of device for a particular structure.
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LONGITUDINAL SECTIONS (PRESTRESSED STRUCTURE) Longitudinal Diagrams
EXPANSION DEVICE AT ANY BENT

Joint opening

— 7
b b
L | [
‘ 77.'77 ‘77.'77
}.Dfl }.Dﬁl
Keyed i i
const. [ L
joint ‘ [
e e
|
s At
1] e
VD.'Q 7D< ZENEN
\\\J///~\\\,/ b
3// Rz . /—\_/
45" (Min.)
()
12" 18" 127 [(Min. ) (Typ.)
STRUCTURES NOT ON GRADE

(TYPICAL)

(%) Parallel to Girder. All ofher dimensions shown are normal to ¢ Bent.

Horizontal dimension

N V:.ﬂ
|
-

eeewen e

Keyed
const.
joint

Point of
rotation

STRUCTURES ON GRADE
(TYPICAL)
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LONGITUDINAL SECTIONS Longitudinal Diagrams
POINT OF ROTATION OF BEARINGS

|

Top Plate
Point of

‘
‘ ﬁx\ ‘ ‘ h ‘ rotation
] ‘
! L

Point of “ Beveled
roftation top plate
TYPE “C” BEARING TYPE “C"” BEARING

(GRADE 4% AND GREATER)

N
Z/Q Web radius

Point of
rotation

Point of
rotation

TYPE "D" BEARING

Point of
‘ rotation

W -’ - <
“ 0% Beveled
Sole plate

TYPE “E” BEARING

Point of
rotation

Bevelad—

D\ﬂfe h F |t
plate Pad
FLAT PLATE BEARING PRESTRESSED STRUCTURE
(FOR GRADE 2% AND GREATER) . BEARING PAD
\
e —
Beveled slope | Point of

plate D<><><><><><}\\\rofdf°om
Pad

STEEL STRUCTURE
BEARING PAD
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Longitudinal Diagrams

LONGITUDINAL SECTIONS

|
|
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Bridge Manual

General Superstructure — Section 3.30

Page: 9.1-1

TYPICAL DETAILS OF

Miscel laneous Bearing Connections

“HINGED” CONNECTION

<:> Dimension to be 1/3 C Zg+gég37£23 ggTQMSTOHS
brg. lengfn (Typ.) expansion device
Q 79 7 ZR 7 7ﬁﬂ / \ 7 7O 79 79 <
| \ ) |
g P —— I RN Y g 7
v | -l ; ]
B i f "y 1 g Tension Flg.
Brg. Stiff. by | D" | Eggbeiﬁéﬁf‘
design } ‘ ha" |
! | \ |
Use Min. Brag. | ‘ ‘<%———75Td. End Diaphragm ‘
Stiff. —— = ‘ o ‘ ‘
Cex8.2 ( I ‘ ‘ g ‘ ‘
x8. on large ! A, e Std. Cross Frame—=,
skews use conn. | |
pl.) and check !
KI/r < 140 ————————Ei\ ‘ i 1 ‘
8" ‘ IRNHRN | ™—Parallel to
! ‘ | | ‘ % Grade (Max. =
‘ | PR Grade 5%) |
Pl. by DeSWQHA—————4f i | } B \
\ | | | o
| — |
e d ‘ | :
| 4" D Use Min. Brg. Stiff.
| |
‘ P //A//
dERNE 1-1/2" R. ‘ D | | .
[TYD" ) ‘ ‘ //B// ‘e ~g.
Brg. Flg. PI. ! p | L. |
/- Fill wi+h | 18" Max. | Length as specified
%//Aimo\%em zinc on Design Layout
: L—I-—-C

1

DETAIL OF WEB AT
RADIUS TRANSITION

PLAN OF BRG. PLATE

(Typ.)
3/8
Std. End
Diaphragm
(Typ.) \\\\¥ >
1/2" PI.
SECTION C-C

SECTION SHOWING HINGED BEAM CONN.

Clip Horiz. Brg.
Pls. 171/2” X " =
1-1/2 At “B
‘ Or Grind
™ To Bear
| At AT
8
45¢
TYPICAL WELDING DETAILS
FOR STIFF. PLATES
"D” - Gap as required for expansion (37 Min.)
g 5" for bearing with 3” web thickness.
Use 6” for all others.
(%) To be used unless greater depth is

reguired by design.

Note: Web thickness and size of fillet weld
connecting bearing stiffener plate o web as
required by design.

Plans for bridges on a grade or vertical
curve shall have fthe conn. detailed in relation
to the slope of the girders and sTfringers.

See Section 3.31
or PTFE Bearings.

for details of Neoprene

Revised: May 2001
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Page: 9.1-2

TYPICAL DETAILS OF

¢ Jacking stiff.
(Use min. brg. stiff.)

Use min.
brg. stift.

Miscel laneous Bearing Connections

“HINGED” CONNECTION (CONT.)

Details and dimensions
as required for
expansion device

|
79 7iq 7 | 7 2 h 7 7 7'
s N | s ‘ s e ( /\ e s s
‘ \
H = — = — ————— [ — T T Lﬁf ************** [
| | i } A ;
, g il ! "B Tension Flg.—
| ‘ ! Brg. Stiff.
5td. End Digph.—; | { - } ! o heatam
Brg. STiff.) | I Tle——sta. ena =
esign — i aphragm
by desig | i u"dJ | D N |
C6x8.2 (On ! i A ] i <§7 ‘fjj Std. Cross Frame—=
large skews, use ‘ 2, | See preceding
Conn. Pl.) | . ‘ page for Detail
& Check KI/r | T i N T of Web at Radius
< 140 i = . N ! Transition. gii
g ! i | | Parallel tfo
IRl I \ Grade (Max. ||
} ‘ i | i Grade 5%) i
I
w [ 0o 0o Plate by
Plate by design+4 i ‘ ! | A design
" 1" I ‘S+ | |
1% " ! \
B 4#\ | ! i %Eix*fUS@ Min. Brg.
(%) See follow]ng page | | ‘ ‘ | Stiff. \
for dimension “G”. i ! T ‘ B — i
a D et earing
neno . ! '3 ‘ | I
F gap ds reqguired .y \ .
for expansion (37 A < SX\\\\$\ 2 Plates 1/2
Min. ). o BN ER
< As required:
"H” = 10-3/4" Min. . IR .
(12" preferred.) 12 Length as specified
on Design Layout
See Section 3.31 for |_> D |_> E
details of Ngopreme
or PTFE Bearing. SECTION SHOWING HINGED BEAM CONN.

All dimensions shown are minimum,
7§ﬂ incredses ds necessary.
= "J” =5" for bearing with 3" web
thickness. Use 6" for all
others.
Jacking
stiff. (Typ.J
AL L { \f i
¥ 1L At "B”
" 2
Std. End 1
Diaphragm ‘
}\A*W*W/2” @ Pintle! ! Ly P ‘
(Tight Fit) 1z Or Grind
(PTFE Brg. To Bear
only) L7 \ ¢ AT AT
Jacking P ¥
sTiff. N 2 Plates 1/2"— %*‘ 45°
Brg. Stiff. ™\
‘ : ‘ ) TYPICAL WELDING DETAILS
SECTION D-D SECTION E—E FOR STIFF. PLATES

Revised: May 2001
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TYPICAL DETAILS OF

Miscel laneous Bearing Connections
"HINGED” CONNECTION (CONT.)

ALLOWABLE DEAD LOAD REACTIONS FOR VARIOUS DEPTHS OF “G”
(See preceding page for “G”)

el puEE el CuipE
THICKNESS | 7G» |REACTIONS: KIPS|| yikNEss | 76~ |REACTIONS. KIPS
(AT 150 % (AT 150 %
OVERSTRESS) OVERSTRESS)
5/16" 8" 45.0 7/16" 8" 63.0
5/16" 9" 50.6 7/16" 9” 70.8
5/16" 10" 56.2 7/16" 10" 78.7
5/16" 117 61.8 7/16" 117" 86.6
5/16" 127 67.5 7/16" 12" 94.5
5/16" 137 73.1 7/16" 137 102.3
5/16" 14" 78.8 7/16" 14" 110.2
5/16" 157 84.3 7/16" 15" 118.1
3/8" 8" 54.0 1/2" 8" 72.0
3/8" 9" 60.7 1/2" 9" 81.0
3/8" 10" 67.5 1/2" 10" 90.0
3/8" 117 74.2 1/2" 11" 99.0
3/8" 127 81.0 1/2" 12" 108.0
3/8" 137 87.7 1/2" 13" 117.0
3/8" 14" 94.5 1/2" 14" 126.0
3/8" 15" 101.2 1/2" 15" 135.0
(%) No (Live load + impact) excluded.
Revised: May 2001 E3000
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Miscel laneous Bearing Connections

TYPICAL DETAILS OF

“HINGED” CONNECTION (CONT.)

Bearing Plate
Note:

For details and dimensions not showns

See Section 3.31

2

Q g 7y 7y 7y 7y 7y 7y 7y 7y <
+ 77777777777777777777 R ‘_?: 777777777777777777777 7;
=
L Std. end diaphragms
_ = QeSS
Brg. stiff. anil Details of web at radius
(by design) | +transiftion, see section
T 3.30 page 9.1-1.
Use min. ‘
brg. stiff.——=
H 1 1-1/4" Clr. (Min.)

7

i_——Use min. brg. stiff.

see Section 3.42.
for details of Neoprene or PTFE Bearings.

\ \
[ [
| |
| |
\ 5= Channel or
4_ Wide Flange ———=§ _L
il \\ // RN
I Tel ol \
| | | | | )
\\ ‘\ /\ \\ \. ,
// \\._,
T Detail "A” Detail “a” / — = |
- ~ etai
o 4 AN
//,77177 N / ‘
/ N N
/ | !
. ‘ r
{ | |
\ d j<—Detail "B PLATE GIRDER 36” THRU 40"
/
\( ‘ 7 Note: Modify standard end diaphragm connections

PLATE GIRDER 42" THRU 46”.

(Section 3.42), as shown below, if cleadrance
problems exist between bearing plate and
end diaphragm connection bolts.

ALSO, 48" AND OVER
\
| Qé J7 Rearing Plate —|
‘ 1"
| LN 3/8” Plate
[ | /t Rz v
‘ | N L]
el gl T
| 16 = ° N .
I 4 - = ! -
‘} Agjtg;—'@ < A—ﬁf =
o I 4 ol ' =
IW — N ‘\ Z
~ el
! Il =) i‘ S
- N—1/2" Plate o v - -
W? ) - 147 (Min.)
DETAIL “A” DETAIL “B”
Revised: May 2001 E3000
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PEDESTRIAN OVERPASS (GALVANIZED STEEL) Chain Link Fence
8-0" Max.
" 6-0" fo 7-0" on stairs
174" Gap (Hor izontal dim.) o
for splice Detail A
Fabric tie at Lo~ %//ﬁ" . .
| abt. 15" cts. - ~ —1-1/2" @ Pipe
 —— ¥ \j handrai |
L { T T
T TYP>— iz” o Pipe | " TN
8 e ] >
° \\777/77# NS
. Stretcher bar bGﬁd“Jl iB i
jr [ — 7&7:77777 }‘7
n 6’ Fabric
/‘2// .
N ] N €e]
— ] NS N
2" @ Pipe N 4 R o)
M 5~ T
- / = S Fey. T
o ~ 10 T Pro o
to S Neg 7S P P P Ak :
s PR
- Stretcher bar ) ;;7 *§§§§
7"%x 6"x 1/2" Floor plate 6 S
W// VD-IS\ < ~
Grout (1/27 Min.) SUPERSTRUCTURE NEAR STEPS %ﬁ
| S— S Y ey ey
L3
" o [QN]
27 @ Pipe
Provide ventholes \ <
at all internally — o
closed joinfts for R
galvanizing 1/2" @ Rod < o
il
Typ. IN
< 17.'4? ‘7.'4?' 7-'{-’ ?D.'ﬂ ?D'.ﬂ 75.“ ?D'.ﬂ) io
SUPERSTRUCTURE AT OR NEAR END PANEL
Variable gap for exp.
2” @ 0.D.x 107 6" Min.| T Design Crieria:
Long Tube 8
| 3 Fence weight = 10#/1in.ft.
- Eff. wind area = 0.11 area/sqg.Tt.
Fabr Attention detailer: see
f?er\c Section 4 for General Notes.
| | [ =
Stretcher ﬂ>< T
bar AN A ld L STretcher bar band

v Loose wire in fthis
DETAIL “A panel for exp.

Revised: May 2001 E3000



Bridge Manual
General Superstructure — Section 3.30 Page: 10.1-2

PEDESTRIAN OVERPASS (GALVANIZED STEEL) (CONT.) Chain Link Fence

6’ Fabric at landing
//—72 @ Pipe

O

o 1—-1/2" @
Handrai |

R Handrai |
- bracket

10"

2" @ Pipe

¢ 1/2"
U— bo\#s

SECTION THRU
FENCE

(-

-

474

LANDING

1-1/2" @ Pipe

2" @ Pipe post—=

3/4" @ Rod

3/8" @ x 3-1/4" Bol+ts B
hex. head and nuts
7/16" @ holes

2—1/2" Pipe (Approx. 2"
wide x 4" long) or bent
plate to fit 2" @ Pipe

DETAILS OF HANDRAIL BRACKET

Revised: May 2001 E3000
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PEDESTRIAN OVERPASS (CONT.) Chain Link Fence
FLOOR PLATE (GALVANIZED STEEL)

"

@ Pipe post and € rafil

ﬁ%“*@ 2

Floor plate
7" x 6" x 1/2"

)

Crout (1/2" min.) Top of 3

concrete

(Typ.

Tack We\di#A bars
(18" \omgf to U-bolts

¢ Two 1/2" @ U-bolts
with hex nuts & washers

(all galvanized)
RAIL POST CONNECTION
(TYPICAL)
¢ 2" @ Pipe post and ¢ rail ————%%
,,,,, I
i
Plate 7”7 x 6" x 1/2" —+ s |
o~

¢ 15/16" x 11/16" slotted
holes for 1/2”@ U-bolts —4

PLAN OF FLOOR PLATE

Revised: May 2001 E3000



Bridge Manual

General Superstructure — Section 3.30 Page: 10.1-4
PEDESTRIAN OVERPASS (GALVANIZED STEEL) (CONT.) Chain Link Fence
187 (k%K)
—_—r =
Max.
! |Exp. Gap
Fabric fie at ! 1 ) ,
%//ab#. 15" ots. i /)/472 @ 0.D. x 10" long tube
 S— f I I | } —
| Tﬁ Typ S
2" @ Pipe (Typ.) | g i
, . = Loose wire in fhis ™
6" Fabric i panel for expansion <
) i o
. | 1/2" @ Rod T
s | i
V2” 2 Pipe | o
Log oL 2N S 5 " /%)
| @
Strefcher bar band 6" | Stretcher bar
(M) - Crout
Dor Plate (1/2" Min.)

-/ % (/// % W/2//

DETAILS AT EXPANSION DEVICE GAP

(KK) May conftlict with any proposed expansion device sidewalks,
consult Structural Project Manager.

4" Gap for splice ()

Typ. Provide ventholes
at all internally
2" @ Pipe closed joints for
/ galvanizing
1/2" @ Rad
Typ.
TYp. 5
KV'F >N >N 5N 7' 7 7. )

TYPICAL SECTION NEAR SPLICE GAP
Note: 8-0" max. post spacing for superstructure.
(%) Locate at about 30-0" cenfers with at leasT one splice gap between pull posts.
(Add the following notes to the plans.)
The maximum spacing al lowed for the braced panels (pull posts) is 100 f+.

Connect the lower end of 1/2”7 @ rod to the end of braced panel to which the
stretcher bar is attached.

Revised: May 2001 E3000
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(112")

CURVED TOP PEDESTRIAN FENCE

(STRUCTURES)

(OPTIONAL FENCE DETAIL WHEN REQUESTED BY DISTRICT OR
RAILROAD PERSONNEL)

¢ 27 @ Pipe post

Chain Link Fence

| o
! S Horizontal |ine :%
2" @ Pipe posf——\\s\ o0 3
koo .
=
s
I
i(\l
o
Outside face 175 75s
of sidewalk 6" |
SECTION A-A A
| 71
7 G (Typ.)
Fabric tie at 1 GD, =
giabfv 15" ots. ‘for splice (k)
= -
7 (Typ. )
] [
Provide ventholes
at all internally 2" @ Pipe
closed joints for (Typ.)
i galvanizing. i
J'1/2” @ Rod | I
O
(Typ.) s olg
oln
7 \Typ-
Typ. %4 8 Typ. f'%
J | T —
E _ _ I R _ 1L _ _ 7
[ %= 7S 7= 7= | NS 7;m 7S 7S 7S 7e S
T B o 12" AJ Grout (172" Stretcher Bar
Floor Plate (Typ.) Min.)(Typ.) - (Typ.)
CURVED TOP PEDESTRIAN CHAIN LINK FENCE
(GALV. STEEL) ON SIDEWALK
NOTE: 8'-0" Max. post spacing for superstructure.
(%) Locate at about 30'-0" centers with at least one splice gap between pull posts.
The maximum spacing allowed for the braced panels (pull post) is 100 feet.
Connect the lower end of 1/2” @ rod to the end of braced panel to which fhe
strefcher bar is aftached.
Revised: August 2002 E3006
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General Superstructure — Section 3.30 Page: 10.1-6
(112”) CURVED TOP PEDESTRIAN FENCE (STRUCTURES) (CONT.) Chain Link Fence
b e e ar 187 (kK)
abpr i c e d =~ >b
" (Max.
abt. 157 cfs. Exp. 99p. | 2" @ 0.D. x 107 long tube
/ e
(- | [ | 3
(I | [ ‘ ‘ 3
| |
6' Fabric i T77
b [ [ — 3
| | TYP>—~ . s
2" @ Pipe (Typ.) | ® |3
. P | } Loose wire in this N o
M] ‘]M panel for expansion
o
N
. 1/2" @ Rod R
YD'>—V@\% ‘ X(Typu) o
Typ. \
Vz“ @ Pipe > L o
F‘*; i —
:AZ"D: S e ‘ ‘ | :AZDDDZ :A:°Du° // % N
) S | sR7Q Sy ©
Stretcher bar band 6" \ Grout (1/2"
rercher ar an TS Stretcher bar Min. ) (Typ.)
(%K) May conflict with any proposed expansion device sidewalks 1\oér6 ‘é#é/z
consult Stfructural Project Manager. (Typg)D
DETAILS AT EXPANSION DEVICE GAP
y H 3
Typ.
& S - 3
+” Gap for
/2// @ Pipe H splice ()
(S A 3
Provide ventholes
at all internally
closed joints for
galvanizing
1/2" @ Rod
‘ Typ-.
Typ. B
—
iy AN
Vel ey F = " rs ]

TYPICAL SECTION NEAR SPLICE GAP

Note: 8-0" max. post spacing for superstructure.

(%) Locate at about 30-0" centers with at least one splice gap between pull posts.

New: May 2001 E3000
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DETAILS AND REINFORCEMENT OF SIDEWALK Sidewalk
L =5-3" (Min.)(See Design Layout) g” 5"
I
‘ 3//
‘ .
fQ Fence post 7
6//‘
\ # gt abt. 9" ofs. (Epoxy coated)
\ Slope 1/8" -
i per foot A 79 3
— N b o
< - _ l |
@i /Vﬂ ) 7, S 7 |
#5 at abt. 97 cts. (Epoxy coated) () 7l L~

#4 Bar

74L// 15//

PART SECTION THRU SIDEWALK

(%) Based on length L = 5-=3".

Revised: May 2001 E3000
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